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| speaking trumpet are connected with it, so that the persons gether, and both were attached to the same machinery. Both 
below can give directions to those above who are operating the | cylinders were the same bore and stroke, yet the Harris Corliss 
pumps. The whole arrangement is admirably designed, and indicated 150 horse power, the cther but 100. The former was 
works very satisfactorily. run with two boilers, burning 3,146 pounds of coal a day to roll 

258 plates of metal. The other engine could not be used at all 
till the third boiler was added, when 5,408 pounds of coal were 
























ExyS Gontributions “ consumed in rolling 175 of the same sort of plates. Now was 
es eS —————— biel aly, Ty ————_| there any loss or not? 
Efficiency of Duty in Locomotives. The fact 1s, there is as much difference between the large en- 


Hydraulic Lift for Raising Locomotives. 
To THe Eprror oF THE RatLRoaD GAZETTE: gine in the Centennial Exposition and the best slide valve that 
The tone in which this discussion is conducted by yourself | could be made, as there is between sunlight and moonshine. 
and others, has satisfied the writer as to the correctness of his| Numerous similar trials have been made by the writer, more 
original position. This paper will end the matter, so far as he | than eighty altogether, on slide-valve engines, changing 
is concerned. Talking and writing are of course cheap and | nothing but the style of valve, which satisfy him that fully 50 
cost nothing. per cent. loss is understating the actual average of the best 


The items of loss enumerated, to which so much exception is engines. 
taken, are those of scientists who have investigated the ques- Prior to 1884, nearly all the engines used in the Western 





One of the great sources of expense attending the construc- 
tion of heavy machinery is the cost of moving it. Every tacil- 
_jty, therefore, which will make it possible to move it with 
greater ease dimiuishes the cost of construction. Our engrav- 
jngs represent a very convenient and effective arrangement for 
raising and Jowering locomotives, which was designed by Mr. 
Frank D. Child and constructed for the Hinkley Locomotive 
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Designed by Mr. Frank D. Child, Superintendent of the Hinkley Locomotive Works, Boston. 


rivers were high pressure slide valves. 


injured. 
’ 61 
and mean, and very slow, taking as man 


50 Works, of which he 1s Superintendent. It consists of a hy-! tion—not mine. 


. draulic ram mounted on two pairs of wheels, which run on @ steam, 50 per ceut., 
Perhaps the language actually used, in haste, without expect- 


4 track on the floor of the second story of the erecting shop of 
" that establishment. The piston or plunger is 5 in. in diameter | ing the carping criticism to which it has been subjected, was 
and works into the upper end of a heavy cast-iron cylinder, not grammatically, scientifically or mechanically accurate and 
and has a stroke of 40 inches. To the upper end a cross-head, | correct. If so, the writer apologises for his carelessness. 
A, figs. 1 and 2, is attached, which has a pair of rods or bars, Mr. K. asks for the lows of power by the use of the slide valve. 
B B, that extend down on each side of the cylinder and below | Doubtless he, with many others, will deny that there is any 
the floor. Their lower ends support a cross-tail, 0, to which a | loss at all. 
dlevis or suitable links are attached. A pair of hydraulic| Ina pamphlet published in 1870, by W. A. Harris, Provi- 
pumps, D D, are placed alongside the cylinder, and are worked | dence, R. I., builder of Harris’ Corliss Engines, is given the re- 
by alever, which can be lengthened out by suitable arms in- | sults of a competitive trial made in 1863 at the Meriden, Conn., 
serted into the sockets in the ends. The pump is also repre- | Britannia Co.’s Works, between the two styles of engine. 
sented on a larger scale in section and plan in figs. 4 and5.| Both were to be managed by their builders, and to run week | 11% per cent., nen ; 
A suitable tank, 7, is carried on the vehicle which supports | about. Each was attached to the same battery of these boilers, one-fourth in bulk, that is pitched in 
the ram, and a signalling apparatus and an india-rubber tube ed that it could be detached alto-| doors is instantly dashed through the 


“Loss by excess of heat in the exhaust 
»ig more than all the rest put together. 








ral places on the Ohio River they could not ascend the ¢ 
at all, but had to be warped over with cables. 














any proposed change to 
slide-valve engine can 


























and the boats can be put through the swiftest w 



















































The boats were small 
y weeks to gv from 


New Orleans to Louisville as days are now required, In seve- 


The introduction of the poppet valve changed all this, though 
it was as violently opposed then by conservative engineers as 
locomotives is now. At present not 
be seen on & boat of any size. The 
present river engine has been improved till it is a most splen- 
did and powerful machine, having five cylinders instead of one, 
ater with ease. 
When it comes out at & Master Mechanics’ Convention that 
more than one-ninth of the coal in weight, and 
to locomotive furnace 
flues, tearing them to 








~ 


286 


THE RAILROAD GAZETTE. 








pieces, and then hurled out of the smoke stack, covering every- 
body and every thing with cinders and coal dust, and causing 
incendiary fires—and that as much as 10 per cent. back pres- 
sure on the cylinder piston has been achieved by tkat favorite 
device, the single exhaust nozzle or tip to two engines placed 
close together, the necessity for changes if not reform, will be 
apparent to some persons. Others will deny it more positively 
than ever, and persist in their present ways. 

Locomotive engineers generally have never known any 
other engine than the slide valve, and as they can get along 
with that somehow, they do not want, and will not have any 
other. Of course any change involves trouble to adjust the new 
to the old, and somehow it is always easier to retrograde than 
to advance—to roll down hill than to climb up—when we are 
not compelled to do the latter. This has been so universally 
the rule in the history of mankind as to be accepted as a na- 
tural law. Most certainly railroad practice has not proved to 





be any exception to it. ea E. 
The Manufacture of Wrought-lron Wheels of the 
Arbel System. 


To Tue Eprtor or THE RAILROAD GAZETTE : 

Having noticed your report of the exhibit of wheels by Mr. 
Lucien Arbel at the International Exhibition, I have thought 
that the following additional particulars concerning them, and 
the establishment at which they are manufactured, might be 
instructive to your readers: 

The Couzon forges (department of Loire, France) are 
especially devoted to the manufacture of wrought-iron wheels 
of all kinds—locomotive wheels, tender wheels, car wheels, 
street-car wheels, mine car wheels, fly wheels for engines, 
wheels for the carriages of siege artillery, field artillery wheels, 
both for carriages and caissuns, etc. The Philadelphia Inter- 
national Exhibition contains various specimens of these, the 
principal ones being described in the following table, in which 
the diameters and weight are for the wheels without the tires: 


Name of wheel, ——Diameter.--——.  —-Weight.—. 
Locomotive wheels— Metres. Feet. Kilog. Lbs. 
2.190 7ft. 2%in. 1,072 2,358 

of large diameters...,. 1,900 6ft. 2% in. 900 1,980 

1,700 5ft. Tin. 136 1,620 

of small diameter...... 1200 3% ft. 11% in. 490 =: 1,078 





Tender wheel,.......0+.+0--- 1.100 ft. 8% in. 300 660 
“ Wehbe ebece ce coce, Lae wae Bie in. 270 504 
Car wheel.......sccccseeoees 0,830 2ft. 8% in- 130 286 
Street car wheel............. 0.700 2ft. 4 in. 16 165 
od hiusd - 1 000 3 ft. 3% in. 120 264 
Mine car wheel.............. 0.760 2ft. 6 in. 56 121 
"9 W- sece ccccencce Cae 12 in. 25 55 
Biege gun wheel............. 0.750 21t. 6 in. 160 352 
Field gun wheel,.........-.. 1490 4 ft. 10%, in. 160 352 


Remarkas,—The diameter, 2.190 metres (7 ft. 2/4 in.), is the greatest 
used heretofore for express locomotives. 

The mine car and artillery wheels have no tires on the rim; the 
flanye, if one is required, is forged with the rim. 


The method of manufacture (system Arbel) is the same, 
whatever may be the destination of the wheel. Twenty years’ 
experience has demonstrated its excellence. During this pe- 
riod not a single fracture has occurred. Thus the European 
railroad companies to-day employ the Arbel wheels almost ex- 
clusively; in this way they are able to give their rolling stock 
a lightness, a solidity, a strength and a speed such as are not 
and never will be practicable when cast-iron wheels are used, 
whatever the quality of the iron may be.* 

The material used is raw forged iron in fagots, in shaped 
bars or in scraps. 

The whole process may be summarized as follows: A pile 
is made of raw iron having the form of the wheel to be manu- 
factured, in which the materials are suitably distributed. Thi» 
pile is heated to a white welding heat ; it is forged under a pile 
hammer having suitable dies in its anvil and hammer face. 
Then nothing remains to be done but to finish the wheel, that 
is to say, to remove the marks made in forging, which is done 
by means of a series of special machines. 

In order to make up the pile which is to become a wheel, it 
is first necessary to prepare its different parts; to weld the 
rim; to cut the spokes to the proper length, and to arrange 
suitably their ends; and to form the hub so that these spokes 
may fit into it. However, this hub is not necessary except for 
piles intended for light wheels with few spokes; it is use- 
less for piles designed for heavy wheels with numerous spokes, 
such as tender and locomotive wheels; in the latter cases the 
union of spoke ends at the centre forms a mass sufficiently 
strong. 

The parts of a pile are put together cold. No form is 
needed ; the parts are fastened together by clamps. 

The heating is done in suitable reverberatory furnaces; usu- 
ally it is necessary to give two heats to car-wheel piles and 
sometimes three heats to engine-wheel piles. These repeated 
heats are not at all requisite for perfecting the welding, which 
is always complete at the close of the first heat; their object is 
only to regulate the distribution of the material. Thus they 
make it possible to manufacture wheels perfectly balanced on 
their centres. 

The pile-hammer intended for forging the wheel is placed 
close to the furnace door; thus each furnace has its own ham- 
mer. 

The following shows the stock of the Couzon Works : 


1 pile hammer of 83,000 hs. for e wheels. 
y Wk, _ * 66,000 Ibs. for medium wheels. 
3 pile hammers of 22,000 Ibs. for car wheels. 


$ pile hammer of re) Tbe} for small and light wheels. 
With these means of proluetion the Couzon Works turned 
out in 1874: 


820 locomotive wheels (average diameter 63 in.). 
2,400 tender wheels. 
21,200 car wheels, and 

800 street-car wheels. WwW 


[In our description of the process of manufacture of the 
Arbel wheels last week, we were in error in stating that 
they were made by hydraulic forging. As explained above, 
they are forged in dies used under a large steam hammer. 


* In France the weight of a car is less than half of its load; there- 
fore a dead weight of a train is less than one-third of its total 











We have also learned, since the description referred to 
was written, that arrangements have been made with the 
Pennsylvania Railroad Company to equip a locomotive 
and passenger car with a set of these wheels. 

Persons desiring further information regarding them, 
may apply to Mr. A. Davis, of Belleville, Ontario, Canada, 
who will represent the manufacturer in this country and 
Canada.—Eprror Rarroap Gazette. } 
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ANNUAL REPORTS. 
Ohicago, Rock Island & Pacific. 


The lines worked by this company were, at the close of the 
fiscal year, March 31, 1876, as follows: 

Miles. 

Main Line, Chicago, Ill., to Council Bluffs, Ia............+++++- 500.75 

Branch, Wilton, Ia., to Osk@loosa.........ccecsesecassesesceecs 103.50 


Branch, Des Moines, Ia.. to Indianola, with sub-branch to 
Es in-0) s¥cco0ne Jb0:c6enanhb babe 06 4000 6nsbb00n 00500600 


We IR ns dtcchanadscnscntecenssebencto cee sbdcceees 652.50 
Peoria & Bureau Valley R R., leased, Bureau Junction, IIl., to 
Peoria 


ME Nia iiss 8.065 0660 66:8 05050696 0008 086005 00c ce ccn0e~ 699.25 


Of the branch to Os’ aloosa, 24.75 miles, from Sigourney to 
Oskaloosa, were not completed and opened for traffic until the 
end of February, making the aversge mileage for the year 
676.56 miles. The company also works under lease the 
Chicago & Southwestern road, from Washington, Ia., to 
Leavenworth, Kan., 270 miles, with branch from Atchison 
Junction, Mo., to Atchison, Kan., 30 miles, but its operations 
are not included in the report. 

The equipment at the close of the two last fiscal years was 
as follows: 

1876. 1875. Inc. P.c 


LOCOMOBIVES.....+sseccecscscsceses 229 217 12 5.5 
Sleeping Coaches.....-.seeeeerseees 12 12 esep oe 
DO@y COBCHES. 000 cc sscces cocccevcces 15 69 6 8.7 
Baggage and express cars.......... 24 24 coe oe 
POBt-OfFCO CATH. ....00ee00e soeevees 6 6 ak 

Total passenger-train cars. .... 117 Ml 6 5.4 
DOE ORFS. ccc ccccesee oeecccvesovcoes 2,510 2,408 102 4.2 
BLOCK CAFS. .0 cccccccccccece seseces 672 622 50 8.0 
Platform and coal cars........+++++ 979 979 cove ° 
Caboose and drovers’ cars,......... 85 85 

Total freight-train cars......... 4,246 4,004 152 3.7 
Paymaster’s® CAP. ...ccccrccccccceses 1 1 Eats 
oe TY RPT rrr rier 1 1 
Wrecking COP.....cssccccscccccces 1 1 
Gravel GUMP CATB.... 6.660000 ween 40 40 

Total service Cara...........0+ 43 43 


This equipment serves the Chicago & Southwestern road as 
well as the lines cov red by the report. 
The credit side of the capital account is as follows: 


Capital stock... occcdccccssccccscvccrecece $24,999,800 00 
Fractional scrip convertible into stock 200 00 





Total stock ($38,314 per mile).............eeeeee $25,000,000 On 
Mortgage sinking fund bondB............ccceeseseeeees 9,000,000 00 
Income bonds, 6 per cent.......... Coresesececercceseccs 1,000,000 00 
Fractional agreements convertible into bonds.......... 100 00 

Total bonds ($15,329 per mile)................006. $1'',000,'06 00 
Chicago, R. I. & Pacific R. R. Co., of lowa..........0.6. 3,448 56 
BUSPONSO BCCOUDE. .cccccccccccccccccscvccccccescescces 3,088 88 
Profit; balance of income account............00eeeee0ee 7,756,051 48 

Ts oc cb die 6 6abnenn6pb05000ksnsedbnbnseecbacsae $42,762,688 92 


The Chicago & Southwestern is charged with advances 
quounting all to $3,286,147.78. The bonded debt has been 
increased by the $1,000,000 6 per cent. income bonds. 

The income account for the year is as follows : 

WHOS CHIME s occ ccccndncstesercecsesdssdeccccescs sae $3,687,/ 28 63 
Interest on loans 





Cee ee seeePerdeeneoroonrbseoceccconceeces 24,712 81 

DEE sc cdrccnt idennsner chosen éccnadsebesrenescds ed $3,711,741 44 
Dividends, April and October, 8 per cent... . $1,678,384 00 
Interest on mortgage bonds........6..se005- 630,000 00 
“ $ income =. shubesthees eunen'e 30,000 00 
Rent of Peoria & Bureau Valley R.R........ 125,000 00 
In settlement of U.S. income tax........... 35,276 62 

—— 2,498,660 62 

ee SID i nas 0.0 c:kks cpcgne cede eect oncve’ $1,213,080 #2 

Balance of income account April 1, 1875 ................ 6,642,970 66 





IOS, TEE 1, BIB iss i602 ckihss csccgdcescccccsveecs $7,756,051 48 


The company holds $4,020,000 of its own stock. 

The Land Department reports for the year sales of 67,379.88 
acres of land for $532,960.67. Interest received on time con- 
trac's was $62,642.98; bills receivable were increased by 
$308,161.35 and now amount to $803,276.08. There were 
assessed for taxes Nov. 1, 1875, 360,319 acres of unsold lands. 
The taxes for 1875 were $54,232.65. At least three-fourths of 
the unsold lands are from 12 to 80 miles distant from any sta- 
tion and are slow of sale on that account. Sa 

The Commissioners of the sinking fund report receipts of 
$260,056.33 during the P Ne and purchases of $220,000 bonds at 
a cost of $275,862.71. They held, at the close of the fiscal year, 
$696,000 bonds of the company, $24,000 Peoria, Pekin & Jackson- 
ville bonds and $28,410.11 in cash and loans. 

The market value of the bonds of the Chicago, Rock Island 
& Pacific Railroad Company being higher than the rate at 
which the company have reserved the right to call them in for 
redemption, $100,000 were called. in for Jan. 1, 1876, and the 
company have made an additional call for $100,000 to be paid 
off on the 1st of July next. Of the bonds notified to be redeemed 
July 1, 1875, all have been pregented for payment except one, 
bond No. 1,633, and of those notified for Jan. 1, 1876, four are 
still outstanding, Nos. 2.877, 4,297, 4,893, and 7,602, the owners 
of which are unknown, and they have ceased to bear interest 
from the date at which they were advertised to be redeemed. 

The work done during the year was as follows: 


1875-76. 1874-75. Inc. or Dec. P.c. 
Mamie millones, «.<< GRBAISD . -cciscssccin  acidccess ccce . 
Train mileage ...... 4,982,451 4,863,860 Inc., 118,591 : 


2.4 
Passengers carried.. 1,406,433 1,245,240 Inc.. 161,193 2.9 
Passenger mileage... 59,393,515 54,804,212 Inc..4,587,393 8.4 
4.5 
2.7 


— 


Tons freight carried 1,640,000 1,717,727 Dec.. 177,727 J 
Tonnage mileage . . .267,511,380 275,349,388 Dec. . 7,838,008 


The tonnage mileage of freight for company’s use, which is 
not included, was 21,014,316 tons. Of the passengers carried 
1,389,652 were first class, 6,350 second, and 10,431 emigrant; 
there were 46,830 through and 1,359,603 way passengers; 685,- 
088 traveled east and 721,345 west. There were 93,675 loaded 
cars moved east and 100,024 west; the average load per car was 
8.933 tons. The average earnings per passenger train mile 
were $1.98. The average receipt per passenger and per ton 
per mile for seven years past has been as follows: 

Per passenger Per ton per 
1869-70 e500 conta tt cst 
Macon. aor 





Per passenger per ton 


per mile. 
IGT es scviscocepcssvvese idatnce spaces 3617 “ 2.49 
1872-73....+.+-- Cdtorodvcceece cosccgcvcope 3506 “ 2.29 
PEE 65s coco cde arandcedcatesocceseetee 3.394 “ 207 « 
WBRIPTB . ccccccccccsvccdcccveescccoscesees 3.061 “ 192 « 
Fes bb ovecccccccd bevccnerpeshsoosesss 2.970“ 191 « 


Showing during the seven years a decrease of 35.3-per 
in the passenger and 30.3 per cent. in the freight rate, 
e earnings from this traffic were as follows: 

















1875-76. 1874-75. Inc. or Nec. P,¢ 
From freight. ...$5,121 556 64 $5,292,412 24 Dec..$170,855 60 35 
Passengers...... 1,763,900 58 1,677,460 76 Inc.. 46,439 82 59 
ME 3 59-4080 00 164,645 82 149,946 52 Inc.. 14,69930 98 
Express........ 94,300 31 93,950 CO Ine.. 350 ¥1 04 
Rents, interest, 

rrr 161,045 95 160,493 74 Inc.. 552 21 0.3 
Service of cars.. 29,248 27 7,849 45 Inc.. 21,398 82 979.6: 
Telegraph line... 7,492 40 6,522 05 Inc.. 970 35 149 

Total earn. ..$7,342,189 97 $7,388,634 76 Dec.. $46,444 79 06 
Working exps... 3,408,901 77 3,534,958 42 Dec.. 126,05665 36 
Legal exps...... 28,872 49 36,750 21 Dec.. 7,877 72 M4 
ae 217,387 08  § 284.62098 Dec.. 67,233 90 937 
Total exps...$4,655.161 34 $3,856,329 61 Dec..$20!,168 27 52 

Net earnings... . $3,687,028 63 $3,532,305 15 Inc. .$154,723 48 44 
Gross earn. per 

GN 0b b000se-0 10,845 20 10,954 24 Dec.. 109 04 10 
Net earn. per 

| EES a 5,445 20 5,236 92 Inc.. 208 28 40 
Per cent. working 

expenses ...... 46.43 47.24 Dec.. 141 29 
Per cent. total 

expenses....... 49 78 52.19 Dec.. 


241 6 

Passenger earnings were 24.02 per cent.; freight coratann 
69.76 per cent., and other earnings 6.22 per cent. of the total] 

The report of Mr. Hugh Riddle, Vice-President and General 
Superintendent, says : 

A comparison of the details of the passenger travel with 
that of the previous year shows hat the number of passengers 
carried has increased nearly 13 per cent., and the earnings 
from this source increased 5.15 per cent. The average distance 
traveled by each passenger, and the rate per mule, have 
slightly decreased. The earnings from local travel, originating 
at or destined to stations on the line of the road, have in- 
creased 9.36 per cent., while those coming from foreign roads 
have decreased slightly ; 51.3 per cent of the pass ngers are 
bound West; 48.7 are Aino 4 bound. The largest monthly 
earnings were in September ; the least, in February. 

‘“* omparing freight earnings and movement with the pre- 
vious year, the number of tons of paying freight carried one 
mile decreased 2.72 per cent., while the earnings showed a 
decrease of 3.22 per cent., the average per ton per mile having 
decreased about one-half of 1 per cent. 

“The decrease of freight earnings is mainly owing to the 
poorer crops of grain in the territory adjacent to your road in 
the State of Iowa for the year 1875. 

“The impassable condition of the country roads for a large 
portion of the winter and _— contributed to keep back 
produce that otherwise would have sought a market over the 
railroad, an’ there is reason to think that a larger proportion 
of last year’s crop is still held in the country than is usual at 
this season of the year, and may increase the shipments in the 
early summer months. 

* The past winter being unusually mild led to a decrease in 
the quantity of coal moved. There has been an increase in 
the general merchandise, lumber and cattle transported, and 
had the grain crop of Iowa in 1875 been as abundant and of as 
good quality as usual there is no doubt the freight earnings 
would have shown a satisfactory increas . 

“The acres under cultivation in the territory tributary to 
your road are increasing yearly, and the surplus produce will 
doubtless increase in proportion to the acreage under improve- 
ment; and this justifies the hope that the past year will be an 
exceptional one in the history of your freight earnings. 

“The railroad law of Iowa, prescribing maximum rates for 

assengers and freight, to which reference was made in the 
Soe annual report, still stands on the statute book of that 
tate. 

‘** The operation of the law is not satisfactory to the railroad 
interests of the State, nor to a large portion of the people who 

atro: ize the railroad ; yet an effort. to modify or epeal such 
aw, by the last Legislature failed to afford any relief. 

“In the neighboring States of Wisconsin and Minnesota 
better counsel prevailed and a modified law was enacted, that, 
it is believed, will prove satisfactory and just to the railroads 
and advantageous to the people. It is as impossib e to antici- 
pate how far the continuance of this law will affect the earn- 
ings of your road in the future as it is to foresee the new com- 
binations and influences that may arise to control rates to points 
outside the State. It is believed, however, that the growth in 
preien and production will increa-e the revenue despite the 

isadvantages of an unjust and arbitrary law. 

‘* The expendicures on account of construction and equipment 
have been as follows: 


Land and Jand damages 


$9,061 75 
New equipment............ 













200,683 9 
Grading, including masonry........ 68,524 62 
Construction of second track, 16.82 miles. . 156,006 03 
Additional side tracks, 644 miles.............-00eeeceees 36,207 60 
Reducing homestead grade...........5. sssesceeccseeees 86,836 75 
New depots and buildings... ....cccces cevcccccccccescs 33,640 00 
New water station and pump....... sob oS peebeoeesesreese 4,401 87 
Now machinery in GHOPS. .....ccccceseccccessccccccccces 2,6 4 49 
Engineering and contingent expenses..............00++: 5,376 00 
PY HON o00600eceses ss cece cesses cocvencees 677 53 
Extension Oskalooens branch.........0. sscccccccccccceces 557,407 17 
Extension South Chicago Brarch.............00+-00s0805 21,018 07 
NUNES 5.05 vs cedciccscerdcncheppedessssscecess 13,305 69 


$1,196,121 86 


“The additions made and cost charged to new equipment 
account have been: 12 locomotives, first-class freight; 6 pas- 
senger coaches, first class; 102 box freight cars, 50 stock 
freight cars, 4 caboose cars. : 

“The locomotives were all built in the company’s machine 
shop, of one uniform pattern and of the best materiais, and 
the work was done under the personal inspection of the master 
mechanic. 

“All of the cars were built in the company’s car shops, the 
materials and workmans»ip being first-class in all respects. 

“The machinery and facilities at command in the companys 
shops for the construction of both locomotives and cars are 
now such that all future demands for increased equipment 
> owe be promptly and profitably supplied from your own 
shops.” 

The charges to construction for “grading” were chiefly for 
maso and filling substituted for trestles. A second track 
16.8 miles long was completed from the Joliet quarries to Aux 
Sable River, and the road-bed was completed for 6% miles 
more. New double-track bridges were built over the Dupage 
and the Aux Sable; 6% miles of new sidings laid, some at new 
stations in Western Iowa; eight new station buildings erected; 
the grade at Homestead, 75 miles west of Davenport, two miles 
of 70 feet and two of 65 feet per mile, was reduced to 45 feet 
per mile, making it possible to haul five to seven more cars In 
each freight train over that division; an addition of ot 
miles of track was made to the South Caicago Branch to reac , 
the steel works now under construction there and the severa 
lumber yards, and making a connection with the Baltimore. ‘ 
Ohio there with a long siding to facilitate interchange of trafic; 





25 miles of the 50 miles of the extension of the Oskaloose 
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30, 1876] 
Branch uthorized at the last annual mee’ were completed, 
to Fesiooss, and the rest, to Knoxville, 1s ler contract to be 


Jeted about Sept. 1. The report : ontinues: 

“Por the information of stockholders not familiar with the 
State of Iowa it is proper to state that the portion of your road 
jnown as the Oskaloosa Branch diverges from the main or 
Council Bluffs line at Wilton, 25 miles west of the Mississippi 
River, running southerly to Muscatine, an important town 
situaved on the same river; thence westerly through Louisa, 
Washington, Keokuk, and Mahaska counties to Oskaloosa, the 
present terminus, 103 miles from Wilton. 

«These counties are well settled, and takerank with the most 

active and prosperous counties n the State of Iowa. Mari- 
on County, next reached ~ § the extension to Knoxville, is 
equally rich in agricultural products, and with 
Gounty contains an almost inexhaustible rupply of coal, of a 
superior quality. As the bulk of the agricultural products of 
this rich territory must se k a market in Chicago, or further 
East, using your line for more than 300 miles, which with the 
traffic in coal that is sure to spring up, when the supply is 
known tob abundant and cheap, it is evident this extension 
must adJ largely to the transportation of your road, and result 
yn an increase of the net income. 

“A further extension of 24 miles west from Knoxville will 
connect with the Indianola Branch Railroad, and thus give a 
Western connection with your main line, via Des Moines. 

“ With this connection complete, your company would have 
two parallel roads from Wilton tu Des Moines, passing cen- 
trally through two adjacent tiers of counties, and they could 
be used to give the relief usually obtained by building a 
second track. 

“The principal items of expenditures for repairs and re- 
newals of track have been as follows: 







237,828 cross ties, costing.......... gpeccbdsceee sasbeqe «++ - » $82,587 99 
6,243 gross tons ‘essemer steel rails............ 865 85 
1,178 yross tons iron rails...........++.00. -- 58,912 63 

255,775 lbs. railroad spikes...... 7,124 70 

652,022 lbs. joint splices and bolts,.. 15,232 47 


43,595 rails have been cut and repaired in compan ops 
ata coat of<....... +» Domionenendees covecdccseccce SSS OS 

66,2 miles of track have been relaid with steel. 

13.4 miles of track have been relaid with new iron. 

“Steel rails have been used altogether in the renewal of 
main line track for the past year, and iron rails for second 
track and branches. The entire cost of steel rails used dur- 
ing the year has been charged to operating expenses. 

‘Th- heavy rains in the latter part of winter and spring 
caused many slides that filled ditches, and in some instances 
obstructed travel for a short time. With this exception the 
roadbed and track have been maintained in excellent condi- 

on.” 

“Tt is believed that but slight, if any, additions to the cars 
will be needed the coming year to meet the requirements of 
the rvad.” 


TRAFFIC AND EARNINGS. 


Railroad Larnings. 
Earnings for various periods are reported as follows: 
Year ending May 31: 














1875-76. 1874-75. Inc. or Dec. P.c. 
Michigan Central ...... $6,850,964 $7,102,286 Dec.. $251,322 3.5 
Expenses .......++++- 4,802,902 5,068,097 Dec.. 265,195 5.2 
Net earnings .. ....$2,048,062 $2,034,189 Inc.. $13,873 0.7 
Earnings per mile.... 8,521 8,834 Dec.. 313 3.5 
Per cent. of expenses. 7011 71.35 Dec.. 1,24 17 
Five months ending May 31: 
1876. 1875. 
Louiaville, Cin. & Lex’n $415,008 .......00. ccccccccccoee ow 
Nashville, Chattanooga 
& St. Louis .......... 758,092 $661,705 Inc.. $96,387 14.6 
Expenses ............ 466,983 475,329 Dec.. 8,346 18 
Net earnings......... $291,109 $186,376 Inc.. $104,733 56.2 
Per cent. of expenses. 61.61 7183 Dec.. 10.22 «14.2 
St. Paul & Sioux City.. 208,190 155,028 Inc.. 53,162 34.3 
Expenses .........++- 149,971 ...ccccee. eocccccccccccces ceee 
Net earnings......... BBUB19  ..nccccces coos covccccoes eve 
Per cent, of expenses. 12.08 wcc-ccccce cocvcecccocccces cove 
Sioux City & St. Paul.. 130 398 $51,555 Inc.. $48,843 59.6 
EXpensed .......00006 100,208 ..cccccece coe, cecececces ooee 
Net earnings......... $21,195) .....ee PPMTTTT TTT TitirTiy 
Per cent. of expenses. BB.7E  nnccccccce cocvcccccccccoe ee 


Two months ending May 31: 














Nevada County ........ SIABAS ccccce bene: eee “obriegeeedtes coon 
Expenses ........-.+. 5,882 cece cove cove eevee cove 
Net earnings......... GER esssesevss wdeuwececeieow 0608 
Earni:gs per mile.... BE cccccccess, ove coccce ° 
Per cent. of expenses. $1.90 ..ccccccce sovcccccccccoves ° 
Month of May: 

Kansas Pacific,........ $247,602 $294,202 Dec $46,600 158 
EOD occ ccesveces BBD,BND  nncccescoe cocccccccccceves 
Net earnings ........ ee be sens eas bewns eens 
Per cent. of expenses. 56.20 ..ccccccee soccesevecccsess eves 

Louisville, Cin. & Lex’n 91,859 $92,560 Dec.. $701 0.8 
EXPenses ......... 00. 63,316 66,948 Dec. 3,632 54 
Net earnings ........ $28,543 $25,612 Inc $2,931 9.0 
Per cent, of expenses. 68.90 72.30 Dec.. 3.40 4.7 
Second. week in June : 

Denver & Rio Grande, 

Main Line .......... $8,051 $9,175 Dec.. $1,124 12.2 

Denver & Rio Grande, 

Trinidad Division.... BIOS ccccccccee ceccccscce sooeee oe 

St. Lows, Iron Mt. & 

ET odes secnee1+ 66,960 78,856 Dec.. 10,896 14.0 
Third week in June : 
Chi., Mil. & St. Paul... $204,000 $182,178 Inc.. $21,822 12.0 


Petroleum Movement. 


The following shipments from the Pennsylvania oil region 
are reported for May: 










To Pittsburgh by Allegheny River...... Sevceteccovessesice GAT 
~ « Meee Niblag B. Bicevaceseves ersecrecsens 34,886 
4 ai Conduit Co.’s pipe line........ -. 72,200 
by Dunkirk, Warren & Allegheny Valley R. B......... eeeee 82,40? 
By Lake Shore & Michigan Southern Ry. and from Harrisville .1!3,700 

By Atlantic & Great Western........  -s-+e05  eeerenrene -. 60,502 
By Pittsburgh, Titusville & Buffalo ana other lincs to points 

other than Pittsburgh.........+--0+++ Seve cccccceereeececes -191,310 
tii. tdiiebesnbavens aeareee ovececscoobeeccedoccescciee 


Total in May, 1875, 633,474 barrels, showing a decrease this 
ear of 36,477 barrels, or 5.8 per cent. The total shipments 
lo’ the five months ending May 81 were: 1876, 2,924,979; 1875, 
2,886,880; increase, 38,099 barrels, or 1.3 per cent. 


Ocean Freights, 

Rates from New York during the past week have ranged as 
follows: To Liverpool by sa l—cotton, 9-82d. pet Be 3 grain 
per bushel 74. to 744d.; tobacco, 358. per hogs ; by steam, 
cotton 5-16d., cheese at 55s. pe: ton, bacon 40s., grain 84d. 
Fr bushel. By sail to Cork for andere, goin wa en from 

ew York at 91. to 9%. per bushel; from Baltimore at 9%d. 





RAILROAD EARNINGS IN MAY. 










































































































































to the Continent, from Phi — to Havre at 5s., from Bal- 
timore to Bremen at 4s, 9d., from New York to Dantsic at 
5s., from New York to the Baltic at 5s. 44 
the Baltic at 5s. 104d. A charter from 
ee is reported at Yd. per 

4 cents by sail. The great California wheat crop will prob- 
a lly make a considerable demand for vessels for some time, 
the voyage being long. 


Coal Movement. 
Coal tonnages are reported as follows for the week ending 
June 17: 
1876. 1875. 


Anthracite ........-0++sese00++ 462,822 
Semi-bituminous, Broad Top.. 3,629 
“ Clearfield ... 24,076 
Cumberland. 41,760 


.; from Baltimore to 
ew Orleans to Liver- 
und for cotton by steam, and 


Inc. or Dec. P. c, 

317,572 Inc ..145,250 45. 

"25320 Dec.. 1,244 4. 

Be 58,661 Dec.. 16,901 28 
Bituminous, Allegheny Region. 4,118) . 

“ Western Penna... 32,3254 30,775 Inc.. 5,668 18 

* Barclay........++ 5,148 7,281 Dec.. 2,133 29.2 


The coal tonnage of the Pennsylvania Railroad for the five 
months ending May 31 was as follows: 


i 
9 
. 
‘ 











Tons. | 
Anthracite...... MTTTTITITITIT TTT TTT Te 255,919 | 
Semi-bituminous, Broad Top...... Sameapnned 70,849 
4 Clearfield......... oie . 487,927 
ee Cumberland........ 020 eovcece -. 52,993 
Bituminous, Gallitzin and Mouhtain Region........ .--++++ 86,517 
se Westmoreland Region 311,938 
- Pittsburgh Region and branehes.... 695 
OOD. cccccccccccccssccccescedeo pabeebeseesesevndesecexes 00 
EEE ic nccaccceccoessepesbeneios coscvenseanenonrecesess 


Galveston as a Grain Port. 


The Galveston News says that officersof the Houston & 
Texas Central and the International & Great Northern have 
recently been in Galveston to make arrangements for shipping 
wheat A that port, ifa ma ket could be provided. The rates 
to be given are $65 per car from Dallas (314 miles) and $45 
from Taylor (225 miles), the last being the new terminus of 
the International & Great Ni rth rn beyond Rockdale. It is 
said that 2,000,000 bushels of wheat can be sent to Galveston 
if a market can be found for it. 


Grain Movement. 


For the week ending June 17 receipts and shipments of grain 
of all kinds are reported as follows, in bushels. 
1876. 1875. Increase. P.c. 


Lake ports’ receipts ........5,991,926 2,499,349 $,492,577 139.7 
« “ ghipments......5,313,216 2,518,910 2,794,386 1109 
Atlantic porte’ receipts.....5,128,251 2,939,202 2,189,049 74.4 





Of the rhipments from the Northwest, 45 per cent. was b 





10%; from Philadelphia at 9%d. Petroleum charters were 
erous, closing Tuesday at 4s. 6d. per barrel from New York 


rail this year, against 43 per cent. last year, and 18 per cent. 





| Mileage. Earnings. eer . 
Name of Road. | vn | eh ine sats a ant - 
1876, | 1875. | Inc. Dec. Per “ 1876. 1875. | aacsane [perso ee - 1876. | 1875. 
—|-——_| —_— | seiciarhill ese 
Atchison, Topeka & Santa Fe........... $106,482; $105,601)... 99.2 
Atlantic & Pacific............ aieseees 939,406 5,706\.. ai) “onl 
Baltimore & Ohio ........... ph mbhankee 1,414,972)... .cce00 3.6) 933 
Cairo & St. Louis....... .....cceseesees Se 14,4) 159) 186 
Canada Southern... . 102,546] -20,542)..........| 20.0) 272) 97 
tral C.. 1,798,468) ......... 98,468 5.5! 1,293) 1,391 
Chicago & Alton 351.004, 81,928'...... 23.3| "666, "540 
Chicago, Viiwaukee & 8 718,465; 101,308)..........| 141) 686) S14 
, Lafayette & Chicag 908) . ° 1465 7.0) 884) 412 
Denver & Rio Grande... BBP sc ceseoess 766 2.2; 201 
Flint & Pere Marquette 1,443'........-.| 1.6) 821) S16 
Hannibal & St. Joseph 604!..........| 8.8] 462 
Illinois Central............+2s0s0000 % veceeseees| 18,919| 8:1 628] B45 
Ini lis, Bloomington & Western.. 40,891).....006. +| 45.6 880' 261 
International & Great Northern........ shoves ae 8,768, 10.7, 160) 178 
Kansas Pacific...........0eceeeeeseceees eiecovee 46.609) 15.8) 316 387 
Louisville, Cincinnati & Lexington..... eceees 701, 08 3896) 401 
Michigan Central.............sesseee0es 72,560]... ......| 19.0} 788| 695 
Missoun, Kansas & Texas .......... 40am 26,837|....... «+s 18.8) 973 234 
Nashville, Chattanooga & St. Louis.....| 86,455)....+00+++| Bh.1) 419) 313 
New Jersey Midiand ....... 900906 ohacen 20,908' , é | 67.0) 606) 362 
Ohio & Mississippi............. teivost A 55,099|..........| 14] 609; 419 
Pacific, of Missouri...... baseeon RE he Se : 42,516]..........| 19.1) 622) 622 
Paducah & Memphis ............. 2.0... 16,387|....... a | “gg! 190) 149 
Philadelphia & Erie.......... osbedbebas 32,370]......+666| 12.2) 1,086! 924 
Bt. Louis, Alton & Terre Haute—Belle- | : 
Nh 50s cneekieapisecans plete re 119! 0.3) 
St. Louis, Iron Mountain & Southérn.,. 275,147 ...... 10,247; 3.4) 331 402 
St. Louis, Kansas City & Northern...... 88,083 49,272'..... 26.2, 471) 373 
St. Louis & Southeastern. ............ 18,794); 14, ITA... coves 19.2) 252} 11 
St. raul & Sioux See rretsveeenty eneser Swi sesenssens 1,353 2.8, 381) 492 
Sioux City & St. Paul .................5 26,427) Bisncsesens 94 188 172 
Toledo, Peoria & Warsaw..... bvbksloeeale j 70,592 54,617|...... sees) TT4) 698) 
| | | _—_—— __ 
iii ciwiacies<oxaeee teeny |15,741/15,492, 249..... Meee $4,961,110, $8,421,648, $774,150) $244,688|......| $569 
Total increase.......-.+++ssss+++. Ssashieal stake | 240)...... i ceasameenen eon Saal ‘ree... canaae aS asen tro 
} \ 
RAILROAD EARNINGS, FIVE MONTHS ENDING MAY 31. 
Mileage. Earoings. Earnings per mile. 
Name of Road. — \- <——_ 
| 1876. 1875. In. Dec|Perc.| 1876. 1875, Increase. — p.c.! sete. | sets. Inc. Dec. P.c, 
steal BOARS, oat | 
| | | | Sy At, REA 
Atchison, Topeka & Santa Fe...| 678! 508) 170).... oa $852,834, $468,754, $384,080) 81.9|$1,258! $923) $335).....) 36.3 
Atlantic & Pacific ............6+ 328) 328) | 465,651 39,047). 8 4) 1,699/ 1,420, 119..... 8.4 
Cairo & St. Louis. & 2,215 2.3) 685) 765)......, $80, 10.5 
Canada Southern 2 300,623 71.3] 1,597) 989!" 665.....| 71.8 
Central Pacific. . a 90,187). 1.5) 4,762) 4,773|......, 1) 0.2 
Chicago & Alton..... eRe i 63,698) 8.7| 2,761) 2,668) 98..... 8.7 
Chicago, Milwaukee & St. Paul.. 482,913).....5006 | 16.3] 2, 1,894; 308|.,...| 16.3 
Cincinnati, Lafayette & Chicago | 2.8] 9,191) 2,070} 61... .| 2.3 
Denver & Rio Grande........... | 17 5) 1,855) 1,168) 202... 17.5 
Hannibal & St. Joseph......... | 91.7] 2,662) 2104) 458,.....| 21.7 
Tilinois Central..............+. -| 1,8) 2,646) 2,600) 46... .) 1.8 
Indianapolis, Bloom, & West’n.. | 24.8) 1,862) 1, 964)..... | 94.3 
International & Gt. Northern... 2.0) 1,009) 1,121)...... 22) 2.0 
Kansas Pacific..............0+6+ | 7.6] 1,460) 1,696),.....; 197, 8.5 
Michigan Central............. oe} 8.2) 3,647) 3,871, 276. 8.2 
Missouri, Kansas & Texas........ 17.6] 1,607) 1,282) 225)....., 17.6 
Nashville, Chattanooga & St. L. | cccees) | | 14.6) 2,217) 1,936, 282).....| 14.6 
Ohio & Mississippi........ seeee| 615) 526) 89)... | 16.9 1,542,923! 1,332,292 15.8] 2,509| 2,683....... 0.9 
Pacific, of Missouri ............ | 496! 496)..../.... seeess 1,448,802] 1,178,719} 23 4) 3,401) 2,755] 646.,....| 23.4 
Paducah & Memphis .......... ol QE ister esond va 91,683 79,254 15.7) 797| 689) 108...... 18.7 
Philadelphia & Erie ............ 288}  2BB\... |e sesfecoees 1,304,456] 1,175,213 11.0} 4,520) 4,081] 44H)... 11.0 
St. Louis, Alton & Terre Laute, | 
Main Limes.......ssecsccceres 195 195,....). 650006 485,283 409,881 | 18.4) 2,480) 2,1 987) ....| 18.4 
St. Louis, Alton & Terre Haute, | 
Belleville Line............0++: a | ee 196,804 241,771|.......... 44,877 18.6) 2,778) 3,406]......| 682| 18.6 
St. Louis, Iron Mt.&Southerm..; 685  685)....f....)...... 1,474,305) 1,348,318) 125,967 .... .8, 2,152} 1,968) 183..... 9.3 
St.Louis, Kansas City& North’n) 504 504)....|.... 0.0... 1,271,565, 1,057,009 214,55)...,..... 20.8) 2,623) 2,007) 426|.....| 90.8 
St. Louis & Southeastern ...... $49 B49.....].... -eee-| 416,983 414,189 | ee 0.7| 1,195) 1,186) 9}. 0.7 
St. Paul & Sioux City ......:... Sh” Miccaghs ecb lecerve 208,190; 156,028 68,162,......+0. -2| 1,706) 1,271] 485)...../ 34.2 
Sioux City & St. Paul........... Bee ets ree | 180,446 81,554 ARMED naarncoss 59.9) 881) 551) 330).,...\ 69.9 
Toledo, Peoria & Warsaw........| CR GR isch ssclimene | 557,437| 351/462’ 205.985|......... 58.6) 2,352) 1,483] 869l.....! 58.6 
Se ee ee ae | 13,829) 13,520) 309) caealobe . | 33,606,111) 30,250,894! $3,501,3"3' $146,146)..... $2,430| $2,237] $193].....; 8.6 
Total increase ..........++ leccccel coves «| B09)... Bieceeeeees clecccveseve | $,855,217)......+-. [eve eleccccelecccccloccceleooes 
| } 





in me: The rail shipments were larger than for any previous 
week, 

Of the receipts at Atlantic ports, 33% per cent. were at New 
York, 24 per cent. at Philadelphia, . Ya cent, at Baltimore, 
and 13% per cent. at Boston. The Philadelphia receipts were 
considerably greater than for any preceding week, the Balti- 
more receipts nearly as great as the greatest, the New York 
receipts much less than for preceding weeks. 

Chicago receipts and shipments for the week ending June 24, 
were : 





1876. 1975. . P.c. 
Receipts......++.+++ ecevevcoee 1,872,669 1,095,208 777, 871 10.7 
Shipments.......+s.0006 ++ee«2,869,792 1,232,968 636,824 61.7 


Compared with the prev ous week, there is an enormous fall- 
ing-off in receipts and a small one in shipments. 


PERSONAL. 


—A meeting of the leading citizens of Nashville was held 
June 17 at which was passed as ries of resolutions of thanks to 


; Commo ore Vanderbilt for his great liberality in endowing the 


Vanderbilt University at Nashville. 

ly $700,000, the Commodore recentl 
Pe additional $300,000 16 said to 
ponds, 


—Mr. Hugh J. Jewett, Receiver of the Erie Railway, sailed 
from New York for Liverpool June 24, The object of his visit 
to England is to confer with the security-holders there. It 
may be mentioned here that Mr. Jewett has been spoken of as a 

»ssible Democratic candidate for the Presidency of the United 

tates, 


—The employes of the Southern Division, Grand Rapids & 
Indiana Railroad, recently presented Mr. J. M. Metheany, late 
Supe intendent of the division, with a handsome gold-he ded 
cane, appropriately inscribed, an elegant gold opera chain, and 
a hand-ome silver tobacco box, the whole costing $400. 

—Mr. H. Eddins has resigned his positi: n as General Super- 
intendent of the Galveston, Harrisburg & San Antonio Rail- 
road, on account of continued ill heajth. 

—Mr. Ned E. Farrell, who went to Costa Rica in 1871 to con- 
struct the Costa Rica Railroad, and has remained there since as 
Manager of the road, has resigned his position and arrived 
this week in sew York, Mr. Farrell speaks very favorably of 
the country, the people, and the prospects of the railroad. 

—Mr. Wm. 8. Holden, Assistant Purchasi Agent of the 
Centra! Railroad of New Jersey, died in Ashland, Neb., June 26. 

—Mr. Wm. D. Russell, President of the Baxter Steam Engine 
Company, and the leading stockholder and Manager of the 
Baxter Steam Canal Boat Company, died suddenly, June 24, at 
his residence in Newark, N. J. 


This endowment. forn er- 
increased to $1,000,000. 
in New York Central 
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Editorial Announcements. 


Passes.—All persons connected with this paper are forbidden 
to ask for oy under any circumstances, and we will be 
thankful to have any act of the kind reported to this office. 





A idresses.— Business lelters should be addressed and drafis 
made payable to THe RarLRoapd Gazette. Vommunications 
for the advent ion of the Hditors should be addressed Environ 
RAILBOAD . 





Advertisements.— We wish tt distinclly understood that we 
will entertain no proposition to publish anything in this jour- 
nal for pay, EXCEPT IN THE ADVERTISING CoLUMNS. We give 
in our ed columns ouR OwN opinions, and those only, 
and in our news columns present only such matter as we con- 
sider interesting and important to our readers. Those who 
wish to recommend their inventions, machi : ate, 
finanocval schemes, etc., to our readers can do so Fins, nm our 
advertising columns, but it is useless to ask us to recommend 
them editorially, either for money orin consideration of adver- 
lising patronage, 





Conutributions.—Subscribers and others will materially as- 
sist us in making our news accurate and complete if they will 
send us early information of events which lake e under 
their observation, such as changes in railroad officers, organi- 
zations and changes of companies, the letting, preyes and 
completion of contracts for new works or i improve- 
ments of ones, experiments in the o ion of roads 
and mach and in their management, particulars as to 
the business of railroads, and suggestions as to its improve- 
ment, Discussions of subjects ing to ALL DEPARTMENTS 
ef railroad business by men shore! acquainted with them 
are especially desired, 3 will oblige us by forwarding 
early copies of notices of meetings, elections, appointments, 
and hi meme annual reports, some notice of all of which will 
he hed, 








COMPETITION AND COMBINATION. 


This, substantially, is the subject of the third paper by 
Mr. Charles Franeis Adams, Jr., on the ‘‘ State and the 
Railroads,” published in the Atlantic Monthly for July. We 
have spoken of it heretofore as a remarkable paper, sure 
to attract attention. Perhaps it is not so remarkable in 
itself as in consideration of ifs source. Not that Mr. 
Adams as a Railroad Commissioner should naturally be 
supposed to be opposed to or to take no interest in plans 
for improving the value, or at least of steadying the value 
of railroad property, but that he, specially commissioned 
by the public to watch that their interests receive no det- 
riment from the conduct of railroad corporations, and, 
more than that, a free-trader of the free-traders, a believer 
in the efficacy of natural trade laws—of competition—for 
the regulation of ordinary business—that he should speak 
favorably of attempts at combination among railroad com- 
panies for the avowed purpose of excluding competition, 
should, indeed, recommend such a combination as 
favorable, probably, to the public interests, 
will seem paradoxical to many. Not, however, to those 
who have read Mr. Adams’ previous utterances on rail- 
road policy, not to say those expressed in the last Massa- 
chusetts report, in which substantially the same conclu- 
sions are arrived at as in this Atlantic article, but much 
earlier ones, in which, having little or nothing to say of 
railroad combinations, the author declared it as a princi- 
ple that railroad transportation is not and cannot be made 
to be subject to the ordinary laws which govern competi- 
tion, That competition exists wis unquestionable, but 
that it was a competition like that in most other busi- 
ness, constant, universal and nearly uniform iu effect, 
could be maintained by no one. Mr. Adams simply af- 
firms that the uncertain, irregular and local competition 
which does exist is not beneficial to the community nor 
to the corporations; that on the contrary it often has a 
destructive effect on certain individual and local 
interests; that the protection which the public needs 
must wt any rate be sough! in some other way; that one 
good effect of a combination is likely to be a cessation of 
discriminations; and that the public will know how to 
protect itself from extortions, in one way or another, and 
can do it better when 1t has to deal with a single organiza- 
tion having a responsible head than when the carriers are 
many and pursue many different policies, 





Mr. Adams takes the report of the Committee of the 
Chicago Board of Trade on discriminations against Chi- 
cago, made last winter, as his text. This committee was 
appointed to investigate the reported discriminations and 
to propose a remedy. It reported that the discriminations 
existed. Substantially, it said that the Chicago rates were 
not too high, but that those to neighboring competing 
points were too low; that a combination of railroad com- 
panies had been able to maintain reasonable rates from 
Chicago to the East but had not been able to maintain 
them from interior points further south, because of the 
great competition there, so far unregulated. The remedy 
proposed was that a new competitor should be encouraged 
to complete a line to Chicago, 1n the hope, we suppose, 
that then all business would be done at unprofitable rates, 
and that this condition of things would last forever. Mr. 
Adams says: 


‘Tn the present somewhat confused and bewildered state of 
the public mind in respect to the railroad system, it is curious 
to consider what might have been the effect = it had the 
Chicago committee, as the result of their imvestigations into 
the admitted state of facts, presented a bold, blunt, parodoxi- 
cal report in lieu of the somewhat commonplace document 
with which they contented themselves, They certainly had 
the means of doing so, and no better text from which to preach 
is likely to offer. They might well have begun by reminding their 
audience of the simple principle, which the world is apt to forget 
in cases where railroads alone are concerned, that, wherever it 
is possible for them todo s0, men engaged in any branch of 
A will combine sooner than ruin themselves by unlimited 
and endless competition. They might have gone on to point 
out that Chicago was then suffering, in comparison with other 

laces, under the effect of one of ose combinations; but that 
if Chicago was not suffering in this way, other places would 
be, for such inequalities and hardships always had been and 
necessariiy were incident to the existing railroad system and 
must remain incident to it just so long as it continued to exist. 
Just so long as railroads compete with each other, the points 
at which they compete must needs enjoy very considerable ad- 
vantages over other points at which they combine. As there is 
no force known by which men can be compelled to compete 
with each other in spite of themselves, it necessarily follows 
that different places must take their chances. The remedy for 
this condition of affairs, in the case of Chicago, was obvious; 
that the communiity was ready to have recourse to it was far 
more questionable. That remedy lay not in limiting or tem- 
orarily breaking up the existing railroad combination, 
but in extending,  perfectin and regulating it. 
Under these circumstances the cry of monopoly 
was most shallow and senseless. On the contrary, 
the fact of monopoly ought to be recognized, and the effort 
should be to 80 systematize it as to make 1t subserve the pub- 
lic interests, and to so extend it that it should include in its 
operations Milwaukee and Peoria, and all other competing 
points, as well as Chicago. Then at last equality would be 
secured, while the regulation of a ecaiinaal and recognized 
monopoly, whether through the force of public opinion or the 
direct intervention of the Government, might with confidence 
be relied upon as sure to follow. So faras the community as 
a whole was concerned, experience clearly showed that the 
difficulty lay not in the fact of the existence of this or any 
other monopoly, but in the other fact that although really 
existing it was not recognized and treated as such. In the 
case of the American railroad system, it had not yet had time, 
nor indeed had it been permitted, to pass untrammeled 
through its natural phases of development, in its own time 
and way, to assume its ultimate shape. Consequently, as 
recent experience shows, it has not yet been brought int» a 
position in which it can be directly and effectually dealt with. 

* Nevertheless, though details are still obscure, it is now 
obvious enough to what result the ever-increasing pressure of 
the law of self-preservation is compelling the individual mem- 
bers of the railroad system. The movement is not only direct 
and irresistible, but it is also rapid, and it is always in the 
direction of a more perfect combination and concentration of 
railroad interests. It cannot be denied that hitherto this ten- 
dency has been regarded with great popular disfavor, and con- 
sidered as opposed to every principle of sound public policy. 
The time, however, has now come in which the public mind 
should think of things as they are, and be disabused of this 
prejudice. Henceforward, so far from denouncing and resist- 
ing it, every facility and even encouragement should be given 
to the more rapid and complete combination of railroad inter- 
ests. As, step by s ep, this works its way out, the system will 
be brought into a shape which will admit of something ap- 

roaching to wise regulation in the interests of the public. 
hen, and not until then, will such unjust discriminations as 
Chicago has recently had cause to complain of cease to exist.” 


Mr. Adams then offers ‘‘some considerations in support 
of the proposition that the obstacle in the way of any sat- 
isfactory solution of the American share of the railroad 
problem by no means lies in the success with which those 
managing railroads have effected combinations, but rather 
in their inability to effectively combine.” That is, the 
evils which the community has most reason to complain 
of are those due to the incompleteness of the monopoly in 
railroad transportation. Universal competition would 
give at least something like equality in rates; but universal 
competition in railroad transportation is evidently impos- 
sible, because there are not, and without enormous waste 
of capital there cannot be, many carriers for each place. 
A general monopoly would also probably give equality, 
though it might be extortionate; but a partial monopoly, a 
monopoly covering one city but not another, a row of way 
stations, but not the termini, one branch of traffic but not 
another, inevitably produces discriminations, whatever be 
the disposition of the several carriers. To make an in- 
come, they find themselves compelled to accept unduly 
small profits on the business of competitive points, 
because otherwise they would get none of the 
business, and of course none of the profits; and to charge 
higher rates on that account at non-competitive points. 
Whatever may be desired of the railroad company, this 
couduct is almost always forced upon it, the alternative 
usually being the sacrifice of the just claims of the propri- 
etors of the road. Not that all the discriminations made 
in favor of competitive points are unjust discriminations; 
not that the effect of the fierce, unrestricted and in many 
respects destructive competition of American railroads 








has not resulted in much that is good. Indeed, if it shal 
ever end in a combination more advantageous than the 
competition, its advantages—its endurableness, indeed— 
will be due chiefly to the fact that it was arrived at through 
a series of competitive struggles, in which the capacity of 
the country and of the roads, the most advantageous 2¢p. 
tres of trade and manufactures, and the great channels of 
traffic were pretty thoroughly and certainly developed 
Theoretically, there never should have been a railroad 
constructed so as to invade the territory well served by 
another. One line can do any given amount of work 
within its capacity much better than two can. Practical. 
ly, however, the present efficiency of railroad transporte. 
tion is due chiefly, perhaps, to the influence of competi. 
tion; and the greatest actual objection to a combination 
of carriers lies not in the danger of extortion, which could 
not be permanently practiced by such a monopoly in this 
community, but in the possibility of an arrest in the 
progress of improvements in transportation. 

Mr. Adams reviews the history of railroad combinations 
in this country, dividing them generally into combina- 
tions for agreeing upon rates and combinations for ‘‘pool- 
ing” earnings. The first is the most unsatisfactory, as it 
depends wholly upon the ‘‘good faith of very unscrupu- 
lous men, thoroughly versed in every device of evasion.” 
We may add, that it affords no means whereby the differ. 
ent parties to the agreement may kn w whether it is 
actually kept. There is no central power informed of the 
transactions on all the lines. By pooling, if the arrange- 
ment is a permanent one, no one has any motive for 
‘‘entting” rates or making efforts to divert the traffic 
from a rival ; but this combination, too, lacks a central 
authority, and is likely to be broken whenever any com- 
pany thinks that great advantage can be secured by so 
doing. The lack of a responsible head, too, makes it 
objectionable to the public, wnich must be able to hold 
some definite person or body responsible when it has 
no protection from competition. 

Mr. Adams finds this latter objection overcome in the 
‘Saratoga agreement ” of 1874, by which a Board of Com- 
missioners had the control of the competitive business, 
or rather had nominally the control of it, having power 
to make regulations, but not being able to enforce them. 
‘*There was no substitute for the const.ble,” Mr. Adams 
says. 

He next describes the Southern Railway and Steamship 
Association, of which he says: 


‘So far as the public is concerned, everything essential as a 
safeguard against abuse seems in this case to exist. It is a 
complete, but not a secret combination. It exists in the full 
light of publicity. The purposes for which it was organized 
are openly avowed, and its every transaction is, or may easily 
be made, matter of general observation. To secure thi: result 
it would only be necessary to give it legal recognition. It is, 
however, by no means generally appreciated as yet what an im- 
portant matter as respects railroads this publicity is. It in fact 
overshadows everything else. It is not too much to say that 
from the moment the railroad system grows, or can be brought, 
into such a shape that its working is carried on without con- 
cealments, from that moment the most difficult phase of the 
railroad problem may be looked upon as solved. As a neces- 
sary consequence of their combining together, the members of 
the Sduthern association put forward before the community an 
avowed and responsible head, answerable for every abuse. 
Upon him, and through him upon each and all members of the 
association, the full weight of pub'‘ic opinion could be brought 
to bear. In case of discriminations or extortions the commu- 
nity, and it need be its political representatives, would know 
just where to look for a remedy.” 


The great obstacle to combination, as is at least partly 
recognized by Mr. Adams, is not the popular fear of them, 
which has gone so far as to pass laws prohibiting them in 
some of the States, but the indisposition of the companies 
to combine. For a combination, to be at all effective, 
must include all the competitors. Some insignificant 
company, through obstinacy or stupidity (or perhaps 
timidity) may insist on maintaining its independence. It 
may ordinarily control but a trifle of the competitive 
traffic, yet it is able substantially to dictate the rates at 
which all of it shall be carried, and, to some extent, the 
manner in which the competition shall be made. If this 
traffic was essential to it, the stronger companies might 
bring it to terms or ruin it by competition at unprofitable 
rates. But this traffic may afford but a trifle of its income, 
the company being sufficiently supported by traffic which 
is not competed for. In the latter case, it may command 
the situation and prevent indefinitely a com- 
bination which all the great carriers desire, 
and which would render great economies possible. 
This necessity of unanimity has prevented success here- 
tofore and may delay it hereafter. But there are some 
legitimate reasons for hesitation on the part of railroad 
companies when such combinations are proposed, ¢s- 
pecially in this country where growth is rapid and changes 
are great. A railroad company rarely feels certain that 
its business is fully developed. Perhaps it has heretofore 
carried but 18 per cent. of the traffic for which five lines 
compete, and is offered 20 per cent. if it will enter a pool. 
But likely enough it has some new connection in con- 
struction or some new contract under negotiation by 
which it is confident of securing at least 25 per cent. of 
the traffic, and so does not feel justified in accepting the 
offer. Doubtless, as Mr. Adams says, the continuation of 
destructive competition will incline managers more and 
more to make permanent combinations; and of course, 
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competition may be so continued as to ruin absolutely all 
put the strongest company, which will then have an op- 
portunity to purchase at forclosure sale and thus bring 
under its own management roads that have been compet- 
itors. The ‘‘ survival of the fittest,” however, has not the 
game sense among railroads as in most things. A railroad 
company may be ruined, but the railroad remains, and it 
may continue to remain an actual obstacle to the most 
economical transportation though ruined half a dozen 
times over. 

Mr. Adams concludes that combination among rail- 
roads—the exclusion of competition—would probably be 
advantageous economically, avoiding many useless ex- 
penditures. We think there can be no doubt of this, and 
that the saving in capital alone would have amounted to 
hundreds of millions had the construction of lines for the 
purpose of sharing traffic of other lines been avoided. He 
also concludes that it would be advantageous politically, 
a single great corporation being less dangerous than ‘‘ the 
many log-rolling little ones ;’’ the sentimental objection, 
that great railroad combinations are ‘‘ unrepublican” is an 
‘argument of the kind which sets refutation at defiance.” 
We may add that if combination brings regular and low 
rates, puts an end to unjust discriminations, is attentive 
to the convenience and comfort of travellers and shippers, 
yields obedience to the laws, respects public opinion and 
saves millions of dollars to the community, including a 
considerable amount for the proprietors of the railroads, 
it really does not make much difference whether it is re- 
publican or autocratic. 

The signs of the times indicate that combination will 
be reached in some way. If it is by agreement, it may be 
in the form of associations voluntarily entered into, gov- 
erned by fixed rules, and perlaps fortified by legal sanc- 
tions; if it be by conflict, a long series of competitive 
wars, in which all suffer and many are ruined, it will 
probably be by a series of gigantic consolidations into 
railroad systems, as much more extensive than those of 
France and England as this country is greater than those. 

THE OTHER SIDE. 

Last week we gave a little sketch of the sort of com- 
plaints that are often made of the performance of locomo- 
tives. Very soon after the arrival of that number of the 
Railroad Gazette in the office of an old master mechanic, 
the writer of the article referred to happened to come into 
his presence just as he had finished reading ‘‘What a Lo- 
comotive Should Do.” ‘Oh,” he said, ‘‘you just hit some of 
those fellows, but there is another side to that question.” 
As Dr. Holmes says most questions are at least hexagonal, 
it was not surprising that the question referred to had two 
sides. In fact, a subject which has not more than two 
sides must be lacking in substance, because all solid 
bodies must have more than two. ‘‘Why,” he said, a mas- 
ter mechanic is often placed ina very difficult position. 
When locomotives or other machinery are to be bought, 
instead of consulting the master mechanic, frequently the 
engines are selected and the contract is made by a person 
who does not know whether the throttle-valve lets the 
steam into or out of the boiler, and couldn’t tell a grate-bar 
from an eccentric rod, and would be in doubt whether 
the water in the boiler was inside or outside of the tubes. 
The master mechanic’s views are often disregarded, or he 
is not consulted at all. What you say is quite true: 
there are master mechanics who, through ignorance, 
prejudice, or perhaps worse, will not do what would be 
to the true interests of the companies which employ 
them ; but what of those master mechanics whose pride is 
in their occupation, who have devoted their lives to learn- 
ing the art, and, as far as their opportunities would 
permit, the science of the construction and operation of 
locomotive engines? Such men are often obliged to 
receive engines on their roads which they know to be 
badiy adapted to the service which they are intended to 
do, and possibly constructed of poor material or badly 
designed. The engines are ordered by some one higher 
in authority, who assumes that because he knows all 
about the traffic or accounting departments, or is a judge 
of fast horses, that he is competent to say how a locomo- 
tive should be built. When the engines arrive, they 
do not work satisfactorily, and you know that it is 
not always an easy matter to tell at once what is 
the matter with. an engine. A diagnosis of the 
causes of its defects is often as difficult as it is for a doc- 
tor to tell what ails a patient. Often as soon as an engine 
arrives he sees deficiencies which, if consulted, he would 
have prevented, and which his experience has taught him 
long before how to avoid. Meanwhile all the obloquy 
caused by the engines working badly is heaped on the 
shoulders of the master mechanic, and he must bear 

what he is in no sense responsible for.” 

We are obliged to confess that our friend was right, 
and that his view of the subject is one which needs to 
be kept in mind quite as much as the other. 

It is often surprising to see how little consideration 
is exercised in the purchase of locomotives and other 
equipment. The specifications are prepared in the most 
careless way; the most important stipulations are often 





the points involved some hasty conclusion is arrived at; 
the contract is given to some favored bidder, and if the 
engines turn out well the person who ordered them 
boasts about it ever after, but if not, they become a heri- 
tage of complaint and expense as long as they last. 
Then, too, it often happens that it is not only the views 
of the master mechanic which should be considered. The 
road-master should be heard. Only a short time ago we 
published in these columns the testimony of half a dozen 
or more roadmasters condemning in the strongest terms 
the Mogul engines, owing, as it was said, to their destruc- 
tive effect upon the track. On the other hand, it can be 
shown clearly that the train expenses of carrying freight 
are very much reduced oy hauling large rather than small 
trains. When this is proposed, however, the master car- 
builder is apt to file his objections, on the ground that 
with such trains the cars will be pulled to pieces, the 
transportation department, in the meanwhile, asserting 
that its conductors’ wages are not increased if he has fifty 
instead of thirty cars to look after, nor the number of 
brakemen increased in the same proportion. It will there- 
fore be seen that the class of locomotives which can be 
employed profitably is a somewhat complex subject, re- 
quiring the consideration of the views of each of the de- 
partments referred to. The inference to be dra+sn 
is, that in order to secure the best possible management, 
there must be co-operation; and that the different depart- 
ments must work toward a common end. The fullest dis- 
cussion is therefore desirable, which is promoted by fre- 
quent meetings of the various officers, with full liberty to 
criticise and inquire. 

The evil, however, of which our friend, from whom we 
quoted, complains, is that those who are not experts as- 
sume to be judges in those departments of the details and 
general practice of which they are ignorant. Thus, while 
itis desirable that the officers of the different departments 
should consult with each other, they must not assume to 
be authority anywhere else than in their own special field. 
The person in charge of the traffic department is doubtless 
better able to tell how—that is, at what times, speeds, and 
place —trains should run to accommodate and carry the 
traffic to best advantage; but he ought not to exercise author- 
ity about such things as the weight and proportions of en- 
gines. The road-master should know how to keep up the 
track, and his authority be accepted in regard to it; but, 
excepting so far as they effect the track of which he has 
charge, he should be without a voice in the design of roll- 
ing stock. 

it seems to be a besetting sin of American institutions 
that every person holding office assumes to know every- 
thing about every subject. Some railroad officers seem 
to be peculiarly liable to this sort of mental gluttony, as 
it might be called. Railroads are now assuming such 
enormous proportions, and the business is becoming 80 
complicated, requiring such a variety and such far- 
reaching knowledge, that, to be conducted intelligently, 
their managers must aim to employ specialists of the 
highest authority in each department, and their advice 
concerning the matters about which they are informed 
should be accepted in preference to that of those who 
know less. 


UNITED STATES RAILROAD STATISTICS FOR 1875. 


From advance sheets of the introduction to Poor's Rail- 
road Manual of the United States for the current year, 
kindly supplied us by the publishers, we extract a sum- 
mary of results, and found the following comparisons : 
Poor’s Manual, then, gives as the total mileage of rail- 
roads completed in the United States at the close of 1875 
as 74,658 miles. The mileage of roads from which re- 
ports of capital, earnings, expenses, etc., have been col- 
lected for the Manual is 71,759 miles, or 96 per cent. of 
the whole, and considering that much of the other 3,000 
miles had not been in operation long enough 
to afford material for reports of a year’s earnings and ex- 
penses, this proportion is remarkably large. It is not cor- 
rect to say that the reports are for the year 1875. The re- 
ports are those last made by the several companies, either 
to their companies or to State officials. Some of them 
are more than a year old; some of them cover several 
months of the current year. Probably every one of the 
reports, however, includes a part of 1875; and there is 
nothing else which will compare with this statement as a 
general view of the whole railroad system of the United 
States and the results of its operation. 

Comparing the figures for the whole mileage reported 
for two years, we have: 











1875. 1874. Inc, or dec. P.c. 
Mileage worked. 71,759 69,273 Inc. 2,486 3.46 
Capital stock. ...$2,198,601,281 $1,990,997,486 Inc. $207,603,795 10.4 
Fund’d and other 


debt ......0006 2,459,607,349  2,230,766,108 Inc. 228,841,241 10.3 
Total capital 4,658,208,630  4,221,763,504 Inc. 436,445,036 10.3 
Earnings from 

freight........ 363,960,234 379,466,935 Dec. 15,506,701 4.1 
Earnin,s from 


ngers.... 139,105,271 140,999,081 Dec 
Gross receipts. 520,466,016 Dec. 
Working exp'n's 317,659,067 330,895,058 Dec. 
Net earnings 189,570,958 Dec. 4,064,520 2,1 
Dividends paid. 74,294,208 67,042,982 Inc. 7,261,266 10.8 
These are large figures, and the notable thing about 


them is that while the increase in mileage was but 3.6 per 


1,893,810 1 
17,400,511 3.3 
13,335,991 4.0 





entirely omitted, and instead of carefully considering all 








earnings, there was an increase in capital of moze than 10 
per cent., amounting to $436,500,000 in all. This must 
be largely due to the accumulation of interest 
on the bonds of the bankrupt roads. Down to 
this time comparatively few of these have been reorgan- 
ized with a reduced capital, and while the interest is un- 
paid, of course the debts of the companies go on increas- 
ing by the amount of this interest. When reorganizations 
are made there is not often a reduction of capital. Stock- 
holders are given some kind of paper which counts as 
much as Baltimore & Ohio shares in adding up the total 
for the country, and overdue coupons, the payment of 
which is well nigh hopeless, are redeemed in stock or in- 
come bonds. At the close of 1875 there was nearly $800, - 
000,000 of American railroad bonds which were or had 
been in default, and the accumulation of debt by these 
must have been at the rate of $50,000,000 a year or more. 
It will be easicr to form an idea of the actual condition 
of the roads by the following table of the amounts of 
capital, earnings, etc., per mile of road: 


1875. 1874. Inc. or Dec. P. ¢, 
Capital stock.............6+ $30,639 $28,741 Inc .. $1,898 
Funded — — debt...... $4,276 32,203 Inc .. 2,073 


Total capital................ 64,915 60,044 Inc.. 3,971 
Dec 406 


Earnings tem freight....... 5,072 5,478 
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Earnings from passengers... 1,988 2,035 Dec... 97 
Total receipts........... +» 7,010 7,613 Dec.. 503 
Working expenses........... 4,425 4,777 Dec.. 352 
Net earnings.............++. 2,585 2,736 Dec.. 161 
Dividends paid.............. 1,035 968 Inc .. 67 


Percentage of expenses...... 
— of net earnings to 
Capital. ..ccccccsccccsccces 


. $50 p.c, 
Average dividend........... 


> 3.89 p.c. 
The increase in dividends was made up entirely on the 
Union and Central Pacific roads. 
These figures show the combined influence of an in- 
creased mileage of railroads and a stagnant condition of 
business. Earnings per mile have shown a steady de- 
crease, the reports for 1874 and the succeeding years 
giving the amounts as $8,256, $7,948, $7,513 and $7,010 
respectively, and the decrease in the four years being 15 
per cent. The decrease in net earnings since that time 
has not been so great, from $2,890 to $2,585, or 10) 
per cent. Under almost any circumstances, this 
was inevitable, for the mileage of the country 
was being increased beyond any possible increase of traffic. 
The mileage reporting was more than 25 per cent. greater 
in 1875 than in 1872. The smaller mileage, however, 
earned but $35,000,000 less gross and but $20,000,000 less 
net than the larger one. 
We have received this introduction so late that we can 
barely mention the fact that it is prefaced by a 
‘Historical Sketch of the Internal Improvements in the 
United states,” specially prepared for the Manual with great 
labor and care, and especially suitable for this Centennial year, 
which is also the semi-centennial of the first American railroad 
charter. To this we hope to refer hereafter. 

The new Manual will be ready for delivery in a few days; we 
need not say that it is almost indispensable to those who have 
occasion to study American railroads. 


The Rock Island otenee. 


The Chicago, Rock Island & Pacific report for the year ending 
with March last shows gross receipts at the rate of $10,845 per 
mile of road, which is 1 per cent, less than last year, but there 
was $317 per mile saved in expenses against $109 decrease in 
receipts, and the net earnings thus increased about 4 per cent, 
There was an increase of 84% per cent. in passenger mileage, 
accompanied by an increase of about 5% per cent. in passenger 
receipts; there was also a slight increase (0.2 per cent.) in ton- 
nage mileage, buta large part of this was company freight, 
aud in paying freight there was a decrease of 2% per cent. in 
tonnage mileage, accompanied by a decrease of 3% per cent. in 
freight earnings. The second track was lengthened 16.8 miles 
during the year, a 75 ft. grade in lowa reduced to 45 ft. (now 
the ruling grade of the division), the Oskaloosa branch ex- 
tended 24% miles, all main-liue renewals of rails made of Bes- 
semer steel, to the extent of 66.2 miles, charged to construc- 
tion, 12 locomotives, 6 coaches and 156 freaght cars, all made 
in the company’s shops, added to the equipment, 64% miles of 
new sidings made, and several new buildings erected, so 
that the company’s property was materially improv.d 
during the year; while the capital account was increased 
$1,000,000 by an issue of 6 per cent. income bonds. 
After paying all expenses, interest charges, rentals and 8 per 
cent. dividends on the stock (interest on the new $1,000,000 of 
bonds for only half a year), not including the expenditures on 
account of the leased Chicago & Southwestern road, which are 
in the nature of an advance to that company and form a lien 
on its property, the company’s balance was increased $1,213,000, 
and at the close of the year was the large sum of $7,756,000, 
Of this, $4,020,000 is in the substantial form of the company’s 
own stock, usually considerably above par and now worth about 
109 ; but it is noticeable that dividends are not paid un thia 
stock. Advances made to the Chicago & Southwestern form 
most of the rest of this balance. 

The lack of any report of the result of the operations of the 
Chicago & Southwestern Railway makes the report imperfect. 
By comparing the balance sheets of the two last reports we 
find that the item of “advances to pay coupons, Chicago & 
Southwestern Railway Company” was increased by $850,000.00 
during the year, and that of “advances for expenditures upon 
Chicago & Southwestern Railway Company” by $577,595.41. The 
$350,000 is the entire interest guaranteed, whence it may be 
concluded that the road had no net earnings to apply to in- 
terest; whether the working expenses exceeded the income, 








cent. and there was an actual decrease in gross and net 


and part of the “expenditures upon the Chicago & Nouth- 
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western Railway Company” was to make up the deficiency, or 
was to improve the line, the report does not enable us to know. 
These two items amount at this time to more than $3,286,000, 
and form an obligation against the lessor company which 
probably will only be satisfied by the transfer of its road. 

The payments on account of this road have been made, so far 
as the reports show, as follows : 

Neither balance sheet nor income account for the year 1871- 
72 shows any charge on these accounts, but the Vice-Presi- 
dent’s report says that the Rock Island Company, which had 
then worked the road about a year, had been compelled to 
expend aboat $500,000 from its own net earnings for complet- 
ing the Chicago & Southwestern, above any receipts from the 
earnings of the latter, and it is probable that the lessee also 
had the whole amount of interest to pay that year. The report 
for 1872-73 is the first one in which the balance sheet has en- 
tries against the Chicago & Southwestern. Beginning with 
that, the yearly entries for advances to it have been : 












For interest. Expenditures. 

Down to March 31, 1873.............. $569,712 49 $.,088,839 88 
WBTB=T4. 00 ccccccceces oe . 85,050 00 

1874-75...... - 850,000 00 eee coe 

BRVETD cccrcccce .c00 vovevececocece 350,000 00 577,596 41 

Totals, March 31, 1876........ $1,619,712 49 $1,656,435 29 


The percentage of working expenses on the Rock Island road is, 
and always has been unusually »«mall—it is a little less than 50 per 
cent. fur last year—but the road is able t » secure larger average 
rates than some of the other Chicago railroads. Assuming the 
proportion of expenses to be the same for both fieight and 
passengers, the receipt, expense and profit per ton and per 
passenger per mile on this road have been for two year-, in 
cents : 


wt Receipt. pete. Profit. 
875-76 2.910 405 1,485 
Per passenger mile ...... *** 11874-75 8.061 1.598 1.463 
Per ton-mile. .......eesee00 1875-76 1.9 0 0.955 0.965 


1874-75 1.920 1,002 0.918 

The expenses are about the same as on the Chicago, Bur- 

lington & Qu ney, and do not differ greatly from those of the 
other leading Chicago railroads. 





The Crain Movement. 





The shipments of grain of all kinds from the eight principal 
Northwestern markets for each week from April 22 to June 17 
have been, in bushels: 


Per ct. 
Week ending— By Lake. By Rail. Total. by rail. 
eee 2,072,946 3,707,487 56 
2,292,633 4,737 824 4845 
2,802,940 3,841,466 60 
2,016,304 3,618,474 55% 
1,820,456 3,567,8'4 61 
1,797,922 4,210,084 42% 
2,147,670 5,042,586 4234 
2,391,611 5,813,216 45 








Total for eight weeks..17,196,318 16,842,682 34,039,000 4936 
Though the rail shipments have increased, and for the last 
week were larger than ever before, the increase in lake ship- 
inents has been so much greater that at last the latter became 
more than half of the total since navigation opened. 

Of the total shipments of those ports since the Ist of Janua- 
ry, nearly 60 per cent. has been within the last eight of the 24 
weeks, The previous shipments were entirely by rail, naviga- 
tion not being open, and the quantities moved in each way 
from Jan. 1 to June 17 were: by rail, 40,596,535 bushels; by lake, 
17,196 318 bushels, or 70 and 30 per cent. respectively. Nothing 
approaching this is to be found in the records of previous 
years; generally the lakes take as much as 70 per cent. of the 
total grain shipments of lake ports. However, these figures 
do not cover one-fourth of the season of navigation. 

The receipts at the different Atlantic ports of corn and of 
grain of all kinds since April 22 have been, in bushels: 


Per cent. 
Corn. of total, 


Per vent. 
All grains. of total. 
15,660,662 44.9 
k 2,613,347 1.7 
120,900 0.7 $73,777 11 





562,589 32 2,783,544 1.9 
5,357,000 30.4 7,284,600 20.8 
4,385,500 24.9 6,001,125 14.3 

869,571 4.9 1,189,287 3.3 


17,631,861 100.0 34,856,342 100.0 

Since the week preceding, Philadelphia, Boston and Montrea] 
improved their positions, while New York lost considerably, in 
total grain receipts, Baltimore just maintaining its position. 
In proportions of corn receipts, Philadelphia and Montreal 
gained considerably, New York lost nearly as much as they 
gained, and Baltimore gained barely a trifle. New York has 
received by about a fourth of the corn since navigation opened; 
Philadelphia and Baltimore together taking about five-ninths. 
The three chief ports, (which together 80 per cent. of al) 
grains) have all done a thriving grain business this year. 
Philadelphia, apparently, has gained more in proportion than 
any other port, but the receipts at such since navigation open- 
od have been large almost without example, and are still in- 
creasing, those for the last week reported being the largest 
yet, 5,180,000 bushels against an average of 4,250,000 for the 
seven weeks preceding. The prospect entertained a few weeks 
ago, that this rapid movement would soon cease because of ex- 
haustion of stocks, the Northwestern markets shipping at that 
time much more than they received, has been revolutionized 
by the sudden great increase in receipts at the Northwestern 
markets, these being for the last week reported nearly six mil- 
lion bushels, and much more than the shipments, while there 
was a greater difference the same side the previous week. 








Record of New Railroad Construction. 





This number of the Railroad Gazette has information of the 
laying of track on new railroads as follows: 

Boston, Concord & Montreal.—The Fabyan Branch is extend- 
ed from Fabyan, N. H., eastward to Mt. Washington, 7 miles. 

Columbus & Toiedo.—The track from Delaware, O., is ex- 
tened northward 16 miles to Marion. 

Texas & Pacific.—Extended from Eagle Rock, Tex, west to 
Movntain Creek, 5 miles. 


This is a total of 28 miles of new railroad, making 656 miles 
completed in the United States in 1876, against 336 miles re- 
ported for the same period in 1876, 603 in 1874, and 1,387 in 
1873. 

Erratum. 

In the report of the Master Car-Builders’ Convention in our 
issue of June 16 a reference intended to be to what is known as 
“ Pease’s compound coach oil’ was printed “ Penn’s coal oil.” 
The referecce was to an article manufaetured by Mr. Ff. 8. 
Pease in Buffalo. Unfortunately, there were other errors, 
manifestiy such, which there was no means of correcting when 
these reports went to press. 

May Earninos are reported in our table for 32 railroads 
with 15,741 miles of road, or about 21 per cent. of the total 
mileage now worked. These, with an increase of 1.6 per cent. 
in mileage, show an increase in earnings amounting to 6.3 per 
cent. The earnings per mile of road have increased from 
$544 to $569, or 4.6 percent. Of the 82 reperting 19 show in- 
creased earnings. 

For the five months ending with May we have reports from 
29 railroads, all but one of which also report for May alone. 
These had 13,829 miles of road this year, about 19 per cent. of 
the whole mileage of the country. Their aggregate gross re- 
ceipts were 11 per cent. greater this year than last, from a 
mileage 2%, per cent greater, and the receipts per mile in- 
creased from $2,237 to $2,480, or 8.6 per cent.—certainly a 
large increare. Only three of the 29 roads report a decrease, 
and in nine cases the increase is more than 20 per cent. Last 
year for the same five months our table showed a similar in- 
crease in earnings per mile (8.8 per cent.) over 1874; but then 
we had reports from only 13 roads, ten of which report this 
year also. Doubtless the larger earnings of many 
lines this year since navigation opened are due 
to an enormous increase of traffic at lower rates than last year, 
and are accompanied by a considerable increase of expenses; 
but of the roads in the table, only eight or nine, with about 
3,000 miles of road, have had their rates much affected by the 
railroad war, while most have had their traffic promoted by the 
low rates. Thus there is reason to believe that the net earn- 
ings have kcpt pace with the gross receipts of most of the roads 
reporting, since lake navigation opened, while during the win- 
ter we know that expenses were materially lighter than last 
year. The return is indeed very encouraging. 


THe RemovaL o¥ THe OpsTacLE oF Distance has ‘hardly 
been better il ustrated than in the case of the English actor, 
Mr. George Rignold, now playing in San Francisco and under 
engagement to playin Australia, to meet which he must paii 
from San Francisco just fifteen days after the close of his en- 
gagement there. It seems that last winter Mr. Rignold 
promised to appear ina performance for the benefit of a New 
York dispensary. ‘Being reminded of this, he wrote that he 
would return to New York after the close of his San Francisco 
engagement, appear the next night in the benefit performance, 
and start back the next day for San Francisco, which he could 
reach just in time to catch the Australian steamer. Thus the 
actor crosses the continent twice, making a journey of 6,600 
miles, to play a single night. 

Tue Micuican Centrau Exection resulted in the substitu- 
tion of three New York men in the directory for Mr. Joy, of 
Detroit, and Mr. Hunnewell and Mr. Brooks, of Boston. Only 
one of the old Boston directors (Mr. Nathaniel Thayer) is left 
in what was but a few years ago peculiarly a Boston company. 
Several of the new directors are also directors of the Delaware, 
Lackawanna & Western and the Rome, Watertown & Ogdens- 
burg. In the board there are now several very wealthy men, 
and if they have a controlling interest in the stock, they will 
probably be able to keep it, dividends or no dividends, if they 
80 choose, 


Tue AMERICAN InstITUTE oF Mintnc ENGINEERS has been 
holding an unusually protracted session in Philadelphia, be- 
ginning Monday of last week and closing Saturday this week. 
A great many good speeches were made, and the days of dis- 
cussions were #0 alternated with excursions to places where 
objects of professional interest were to be seen that the session 
was made pleasurable as well as profitable. 





NEW PUBLICATIONS. 


No. 23 of Van Nostrand’s Science Series is an essay on the 
“Fatigue of Metals under Repeated Strains,” from the German 
of Prof. Ludwig Spangenburg, with a preface by 8. H. Shreve. 
It is reprinted from Van Nostrand’s Magazine. ‘‘These experi- 
ments,” Mr. Shreve says, “ prove that there is a limit of strain 
within which iron is practically indestructible, and that that 
limit is but little over 30,000 lbs. per square inch for the best 
iron.” Spangenburg’s experiments are a continuation of Woeh- 
ler’s, and the chief value of this essay is the reswme of Woeh- 
ler’s work which occupies the first half of it. Woehler’s experi- 
ments and investigations extended over a period of some fifteen 
years, and are of very great value, but his works have not been 
translated into English, and sufficient attention has not been 
given to the important facts which he brought to light. 
Spangenburg is to be credited for some extension of the ex- 
periments and some limitation of the rules which Woehler de- 
duced from them, but the great and really original work was 
Woehler’s, and it 1s to be hoped that the credit due him will 
not be ascribed to his follower in this country, simply because 
Spangenburg has been translated while Woehler has not been. 
ee A journal entitled the Railway Age has been stmted 
in Chi-ago, the first number bearing date June 17. It is simi- 
lar in form to the Railroad Gazeite (the page a trifle smaller), 
and the first number has 20 pages, seven of them advertise- 
ments. This number is almost entirely devoted to railroad 
news; but attention to all departments of railroad business 








is promised. As to the quality of its contents, we 








are hardly in position to give an su 
prejud:ced opinion, and our readers may easily judge for them- 
selves, as doubtless they can get copies on app.ication..,... 
Mr. Charles W. Hassler (to whom all of us have been invited 
to write “whether we wish to buy or sell” railroad bonds) 
has issued a little pamphlet entitled “Coupons,” 
in which an account is given of an _ interesting 
case involving the negotiability of detached rail. 
road bond coupons. In this case a banker bought 
coupons of Danville, Urbana, Bloomington & Pekin and In- 
dianapolis, Bloomington & Western bonds, which, as it turned 
out, had been stolen. Payment of the coupons was refused on 
this ground, and suit was brought, the question at issue being 
whether the coupons ranked with o dinary negotiable paper, 
to which an honest purchaser acquires a title by law, whether 
the seller had one or not. The case was finally de- 
cided by the New York Court of Appeals, which 
holds that the character of the coupon depends upon 
what is promised on its face. It may be equivalent to a 
promissory note, in which case it ranks with ordinary nego- 
tiable paper ; and it may be simply evidence of a debt and not 
negotiable, In the case in point, ten of the coupons contained 
simply the s'atement that the railroad company would pay $35 
at such a date and place to the biarer, and were just like a 
promissory note. These, the Court decides, must be 
paid. The others contained the statement that they 
were interest warrants on such and such _ bonds 
payable at such time and place. These the Court de. 
cides not to be negotiable paper, and therefore the thief could 
not convey any title to them, and the purchaser cannot collect 
them. 

Under this decision, the character of coupons becomes a mat- 
ter of importance. Mr. Hassler in this pamphlet gives the 
form of coupon of several kinds of bonds, and says that whether 
the coupons are of one class or the other, a purchaser will not 
obtain a good title as against all previous holders if the cou- 
ons have been more than three days overdue; but if just due, 
the title will depend upon the form of coupon, as decided by 
the Court of Appeals. Mr. Hassler, by the way, has begun the 
practice of law, making a specialty of railroads and railroad 
securities. 


THE UNITED STATES INTERNATIONAL EXHIBITION. 





VI. 





CAR SPRINGS. 

The exhibitors of American car wheels are all clustered to- 
gether on the north side and near the west end vf Machinery 
Hall. Scattered around them are the car and locomotive 
springs. These are ofalmost every conceivable pattern, and 
steel seems to be twisted into all kinds of shapes in order to 
give the greatest amount of flexibility and elasticity. It will 
surprise most railroad men who are hot experts to find how 
much there is to learn about the design and manufacture of 
springs. To those who have never studied the subject, a spring 
will appear to be a more or less crooked combination of steel 
plates or bars, intended to form a flexible and elastic support 
for a car, engine or other vehicle. The practice heretofore, and, 
it may safely be said, still, is, at many places, to entrust the 
manufacture of these articles to an experienced blacksmith, 
who has more or less skill, and who looks wise and mysterious 
as he draws hieroglyphics on the dirt floor of his shop, or as he 
plunges the heated plates into a vessel of inscrutable liquid to 
give them the requisite temper. The proportions 
of the springs were, and still are, made _ by 
such men “by the eye,” and sometimes, it must 
be confessed, they were very good; but a recollection of 
some of the enormous piles of steel plates which were some- 
times used under locomotives produces the conviction that 
often the proportions, the temper or the material of the springs 
must have been wretchedly adapted to the purposes that the 
spring was intended to fulfill. The truth is that springs, like 
nearly every other article employed on railroads, have been 
subjected to more or less scientific analysis. At the same time, 
spring manufacturers and master mechanics have been experi- 
menting on the action of springs, so that a workman must now 
have some better reason for the foru: and proportions which 
he gives to springs than one which he has evolved by some 
process of inscrutable ‘“inwurdness.” 

A number of the exhibitors have also machines for testing 
springs, by subjecting them to pressure, and thus com- 
pressing them to the extent of their elasticity. This 
“shows” the action of the springs when loaded and com- 
pressed, Another method of testing springs which is employed 
in Europe has not, so far as is known, been used here. That 
is to place the spring under a slotting-machine and make the 
stroke of the head equal to the action of the spring and then 
start the machine with a revolution counter attached, so that 
the number of times which the spring is compressed will be 
accurately recorded. Doubtless simply compressing a spring 
by ascrew or hydraulic press shows the form which it assumes 
when loaded, but it gives no idea of its endurance under con- 
tinued action. However, this is not intended to be a treatise 
on springs, but a description of those exhibited. 

NICHOLS, PICKERING & CO. 

This Philadelphia firm has a space 12 ft. square, on which 
they have erected a platform which is neatly carpeted, and on 
which they have arranged their springs in a very tasteful man- 
ner. The railing around their exhibit consists of columns 
made of volute and spiral springs, which is a very happy con- 
ceit. On top of the railing and on each side of the enclosure 
are arranged a set of locomotive springs and equalizing levers, 
and at the back several different kinds of car springs. 

This firm exhibits specimens of elliptics 22 in. long X 3%» 
made of 344 x 5-16 in. plates. These are for freight or coal 
cars; also pairs of elliptics 30 in. long x 5% of 3 X 5-16 plates; 
82in. long X 5% of 8 X 11-82 in. plates, and triplet springs, 
that is three springs attached together side by side, 36 in. 
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senger cars. They have also a specimen of Mr. Ashbel 
Welch’s compound spring for six-wheeled passenger-car 
trucks. These consist of one full elliptic on tp of 
a half elliptic. These are placed on the outside of the 
wheels and rest onthe swing-bearers which project outside. 
An engraving of a truck with these springs was published in 
the Rai road Gazette ot Sept. 30, 1871, page 295. 

The locomotive driving springs already referred to are 38 in. 
long and made of 344 < % in. plates. The exhibit also contains 
tender springs 48 in. long of 4 x ¥% in. plates; one such spring 
99 in. long; one locomotive spring 40in. long, of 3 X Yin. steel; 
one 20 in. spring for coal cars, volute springs from 2% in. di- 
ameter X 2%4 high, up to 6 in. diameter and 9in. high. The 
smaller sizes of the latter springs are used on wood-working 
machinery. The firm also exhibit nest spiral springs made of 
flat bars of steel: these vary in size from 4in. diameter x 5% 
high, with three coils up to8 X 81n. The larger springs have 
four coils and are used for equalizing bars of passenger cars, 
and also for bearing springs for freight cars. What are called 
special draw springs are made of round steel in nests of two 
coils, and are from 4% in. d ameter x 5% in. high to 6 in. di- 
ameter and 9% high. Similar springs are made cf flat bars 
1% x %in. rolled edgewise and made of a concave form some- 
what like a mark of parentbesis, ). Similar springs are also 
shown made of round-edged steel. 

The exhibitors also show specimens of freight car springs, 
consisting of groups of six springs made of &% in. round steel 
in coils 3 in. diameter, and enclosed in cast-iron cases. They 
also exhibit the Thomas cast-steel reversible nut lock washers, 
of various sizes. These were illustrated in the Railroad Ga- 
zette of April 17, 1875 (page 153). The chief objection to this 
portion of their exhibit is that most of the washers are nickel 
plated, and are therefore not the same article which they sup- 
ply to purchase s. It would be much more effective if the 
nickel-plated articles were replaced with others “ selected from 
stock.” 

A very neat screw punch for notching steel rails completes 
the list of articles which this firm have sent. It is made of 
cast steel, weighs only 65 lbs., and will punch a notch %x% in. 
through plates or flanges 3% thick. 


J. JEFFRIES’ SONS, 
of Philadelphia, are represented by an assortment of elliptic 


and semi-elliptic springs, some of the latter being single, 
others in couples and triplets. The former are for locomotives 
and tenders, the latter for passenger cars. They have also ex- 
amples of spiral nest springs. There is very little that can be 
said of this exhibit, further than to enumerate the articles which 
the exhibitors have been wise enough to select from their 
stock, making no attempt at display. Some of these, true to 
the traditions of Philadelphia, are painted a dark buff or drab, 
and are commendably free from all chromo iniquity. The ex- 
hibit is, however, deficient in not being provided with any 
means of communicating information to visitors, and the ser- 
vices of a dusting brush would not be misapplied if it were 
to hover about the objects displayed. 


THE COLUMBIA CAR SPRING COMPANY, 
of New York, exhibits what are called rubber-packed spiral 


springs. These consist of a hollow rubber cylinder with 
a steel coiled spring outside and another inside the 
rubber cylinder. One pattern consists of a rubber 
cylinder 4 in. diameter on the outside, 2% diameter inside and 
Tin. high, with a spiral spring of flat steel on the outside and 
another coil on the inside of the rubber. Another has a single 
coil 344 in. diameter < 7 in. high, made of round steel with 
rubber inside of the coil, and there is also a pattern with a 
coil of round steel 11-16 in. diameter on the outside of the 
rubber cylinder, and another coil of % in, steel on the inside , 
the rubber being 434 in. diameter on the outside, and 3 in. 
diameter inside, the spring being 6 in. high and held between 
two cast-iron caps. 

There are also nest springs made of round steel and of the 
following sizes : 54% diameter X 6% in. high with three coils; 
7 in. diameter > 9 in. high with two coils ; also similar springs 
made of half round steel in three coils 5%% in. diameter x 6 in. 
high, and 3 in. diameter xX 5 in. high; and others 
made of flat bars with round edges, one 5% in. 
diameter < 6 in. high with three coils, and another of five 
coils 8 in. diameter X 8 in. high. Besides these there are 
group springs of six coils each 3 in. diameter x 5% in. high 
with cast-iron cap and base. 

The springs are all exhibited on a table 30 in. square, and 
most of them have apparently been draw-filed before being 
tempered. They present a very neat appearance, but unless 
the company is in the habit of finishing all its springs in that 
way, those on exhibition do not fairly represent the articles 
they manufacture and supply to the trade. This company, we 
believe, manufactures some of its springs from chrome steel, 
but whether any of those on exhibition are made of that 
material we are unable to say. It is but justice to add that 
from sources which are regarded as trustworthy it has been 
learned that springs manufactured by this firm have shown 
an extraordinary endurance when subjected to severe tests. 
Whether they were made of chrome steel, cannot now be stated 
with certainty. 

THE CULMER SPRING COMPANY, OF PITTSBURGH. 

It is surprising to observe in what a variety of styles such 
very ordinary looking objects as car springs may be exhib.ted. 
The Culmer Company manufactures only, or perhaps it should 
he said, chiefly, coiled springs made of round steel. These are 
exhibited in a glass case, placed on shelves rising above each 
other like successive steps. These are covered with some dark 
material, and the springs are most of them nickel-plated, so 
that the effect is somewhat like that of the silver ware exhibit- 
ed in the main building. The arrangement is very good; the 
springs are good, as we know from sources of information quite 
independent of those who make and sell them; but why did 
not the Culmer Company withhold the nickel-plating? Its ex- 
hibit would have been so much better without it and would 


diameter. It has spiral springs in use in this country and also 


ments where a very fine quality and uniformity of tension are 

required, and now has orders for spirals 8 in. diameter made of 

one-inch steel, which require a bar of steel over 100 feet long to 

make one spring, and has fifty spiral springs in operation 

on Westinghouse’s model of his atmospheric and vacuum 

brakes. It has about fifty specimens of coiled springs, chiefly 

car springs, on exhibition, of different sizes and shapes, all, 

with avery few exceptions, made of round steel. They are 

made of every variety of shape and size, arranged singly, in 
pairs, and groups of three, four, five, six, seven, and eight, and 
also in nests of two and three coils. As already indicated, they 
are made for a great variety of purposes besides use under cars. 
It was stated by the agent of this company that the springs on 
exhibition, although nickel and gold-plated, are entered for 
competition, and will be subjected to any desired test. Doubt- 
less they are just as good springs, notwithstanding their orna- 
mentation. A man’s beard, if dyed, doubtless serves its pur- 
pose just as well as if ic was not, but then a person with a pur- 
ple mustache docs not inspire the confidence which he would 
if that appendage was left au naturel. 

With its exhibit the Culmer Company has a supply of its ex- 
cellent descriptive pamphlet. This gives a tolerably full de- 
scription of the articles exhibited, and the method of their 
manufacture. The company’s agent is also in attendance part 
of the time, so that abundant means of furnishing information 
are supplied. 


MESSRS. A. FRENCH & ©O., OF PITTSBURGH. 


This firm has the largest manufactory of railroad springs in 
the country. Their exhibit, however, ie modest in proportion 
to the size of their works. They have a space about 1224 ft., 
in which they have examples of their springs neatly painted in 
lead color, with the exception of one set which are highly 
polished and inclosed in a glass case. Alongside the platform 
on which the springs are shown is a hydraulic press for testing 
the springs. This consists of a ram which works upward from 
the floor with a table on top on which the spring is to be tested 
or placed. On top of the machine is a long and very powerful 
lever, the bearing points of which rest on knife-edges, like the 
beams of a scale. This lever is weighted with any desired load 
at the outer end, the load resting on a suitable support until 
the pressure of the ram under the spring is sufficiently great to 
raise the lever and its load from the support. The pump for 
working the ram is operated by steam power. Alongside the 
testing machine is a small hydraulic lift for handling the 
springs to and from the testing machine. The platform on 
which the springs are displayed is neatly carpeted, and provided 
with a desk and chairs, 

The springs exhibited are all either elliptic or of semi-elliptic 
patterns, and of the following sizes: one pair of the Pittsburgh, 
Fort Wayne « Chicago Railway standard freight car springs, 
20 in. long with five plates of 4% 11-32 in. steel; one pair of 
the Chicago & Alton Railroad standard freight car springs, 22 
in. long with six plates of 3x11-32 in. steel ; one triplet of the 
Philadelphia & Reading Railroad standard passenger car 
springs. 30 in. long and of five plates of 311-32 in. steel ; one 
triplet of the Central of New Jersey standard passenger car 
springs, 36 in. long, with five plates of 3x11-32 in. steel; one 
triplet of the Pennsylvania Railroad standard passenger car 
spring of same size, but with six plates; one triplet, same size, 
but % in. plates; one triplet, 40 in. long, with six plates of 
8X11-32 in steel; one quadruplet of Pullman’s four-wheeled 
truck palace car standard, 36 in. long, with five plates of 
$X11-32 in. steel. Sixty sets of the latter are now in use under 
Pullman’s cars in England. Besides the above, they exhibit 
one half-elliptic freight-car spring, 30in. long with six plates of 
81, 11-32 in. steel, with capacity for a load of 5,000 lbs.; one 
half-elliptic freight-car spring, 32 in. long, with six plates of 
344>11-32 in. steel, capacity 5,000 lbs.; two 34 in. locomotive 
springs, with ten plates of 311-32 in. steel, capacity 9,000 Ibs.; 
two 34 in. locomotive springs, with thirteen plates of 411-32 
in. steel, capacity, 13,000 Ibs.; two tender springs, 48 in. long, 
with eighteen plates of 344%11-32 in. steel, capacity 12,000 lbs. 
There is also another quadruplet elliptic of the New York Cen- 
tral Railroad standard, 35 in. long and of four plates of 3x% 
in. steel. 

In the manufacture of springs, Messrs. Wells, French & Co., 
have endeavored to so proportion the different parts as to 
give the spring an equal amount of flexibility through its 
whole length when loaded. If one part of a spring has less 
stiffness or strength than another, it will, of course, bend 
most at the weakest place, and instead of distributing the 
flexure over its whole length there will be a tendency to con- 
centrate it at one place, and consequently the spring is liable 
to break at that place. The duty which a spring has to per- 
form is that of bending under a load. If this bending occurs at 
one place only, or if one place bends more than th- rest because 
there is less material at tbat place than elsewhere, then it is 
plain that the spring would be strengthened, or would endure 
longer, if a part of the material were removed from the stronger 
places, so as to make it of uniform flexibility all through. Now 
this is what Messrs. French & Co, have aimed to do, that is, to 
make a spring of uniform strength all through its length, so 
that the total amount of bending will be distributed equally 
through all the steel in the spring. By this means they have 
accomplished what seems paradoxical, made springs stronger 
by making them lighter. 

Some of those exhibited were subjected to tests under the 
writer’s observation, and showed that while being compresse 1 
nntil the bands touched each other, the amount of flexure was 
the same all through their length. 

N. & A. MIDDLETON & CO., OF PHILADELPHIA. 

It might be remarked of this exhibit, as of some others, that 

it is remarkable how great a variety of arrangement is possible 





have cosi so much less than it did. 


This company manufactures spiral springs made from the | of successive shelves, on which they have arranged the articles 
finest steel wire, up to those made of steel bars one inch in | which they manufacture. These consist chiefly of small coiled 


springs arranged in groups in cast iron cases. The coils are from 


in Europe, in steam-gauges, valves and other delicate instru- | one to two inches in diameter and are made of from \ to ¥ in. 


steel wire. They also exhibit what is called the Godley spring, 

which is a coiled spring made of steel, the section of which has 

somewhat the form of a letter + laid on its side. That is, the 

inner edge is rolled thicker than the outer one. Alongside of 

the stand is what car-builders would call a truck side, with a 

set of the Middleton springs afranged over an equalizing lever, 

There is also a pair of jaws and boxes, with a pair of the springs 

arranged over the boxes. 

Across the aisle from the stand is a spring-testing machine 
al-o exhibited by this firm. It is operated by a screw from 

below, which is worked by a long lever with a pawl 

and ratchet. The springs are loaded on top by a lever 
in the same way as was described for the machine exhibited by 
Messrs, A. French & Co. When Messrs. Middleton & Co. first put 
up their exhibit, most of the springs were bniliantly painted 
in red, white and blue. Like the ruling politicians, Mr. Mid- 
dieton found that there were some things the public would not 
tolerate. The color of his springs was such a thing. He was 
beset with a storm of ridicule, so that finally he employed the 
services of a painter, and had the patriotic colors obliterated, 
and now his exhibit appeals to the public in more subdued and 
becoming raiment. His testing machine, although cloth.d 
anew, is still not entirely guiltless. 

But joking aside, this firm have arranged their articles very 
neatly, and in the construction of the shelving have shown 
some very odd and ingenious conceits, The railing and col- 
umn, for example, are made of the coils of wire trom which the 
springs are manufactured. Their exhibit shows very clearly 
their system of springs, facilities are given for testing them, 
and it lacks only in not having either an attendant or suitable 
circulars describing the exhibit, and the processes of manufac- 
ture of the springs. 


Description of the other exhibits of springs must be reserved 
until next week, 


@®eneral QRailroad Dlews. 


ELECTIONS AND APPOINTMENTS. 


Kmienton & Shippenville.—At a meeting held in Emlenton, 
Pa., June 17, the following directors were chosen: James M. 
Dickey, C. W. Mackey, Franklin, Pa. ; James Bennett, Jumes 
W. Rowland, Marcus ruling, Emlenton, Pa. ; W. J. McConnell, 
Parker, Pa. ; Henry Wetter, Clarion, Pa. ; P. F. Kribbs, Eden- 
burg, Pa. ; Jacob Black, Shippenville, Pa. The board elected 
James bennett, Premdent ; J. M. Dickey, Vice-President ; J. W. 
Rowland, Secretary and Treasurer ; W. J. McConnell, Superin- 
tendent ; James Bennett, Solicitor. 

EKastern.—Under the agreement with the creditors, the Mas- 
sachusetts Supreme Court has appointed Wm. C, Rogers, of 
Brookline, Wm. G. Bacon, of Boston, and Willard Phillips, of 
Salem, trustees. 

London, Huron & Bruce.—Three vacancies in the board 
caused by the resignation of local directors have been filled by 
the election of Right Hon. Hagh Childers, Mr. F, Broughton 
and Sir Charles Young, Mr. Childers being President, Mr. 
Broughton General Manager, and Sir Charles Young a director 
of the Great Western Company. 

Laclede & Fort Scott,—At the annual meeting recently, the 
following directors were chosen: C, W. Colehour, G. A. Fitch, 
G. G. Merrick, A. C, Mitchell, J. J. Safely, P. F. Scanlan, W. 
H. Scanlan. 

Connecticut Railroad Commission.—Mr. George W. Arnold, 
of Haddam, has been reappointed Railroad Commissioner, 

Vicksburg & Meridian.—The board of managers for the cur- 
rent year is as follows: Morris Emanuel, Boter Anderson, 
Thomas Rigby, Wm. Crutcher, A. B. Reading, George A. Park- 
er, John A. Klein, Thomas M. Smedes, James R. McDowell, J. 
C. Stanton, Martin Keary. The officers are: President 
Thomas Rigby; Vice-President, Wm. Crutcher; Secreta and 
Treasurer, N. G. Bryson; General Superintendent, ‘h. F, 
Raworth; Assistant General Superintendent, George D. Law- 
rence; Master Mechanic, James B, Browne. 

Colorado Central.—The names of the directors chosen by the 
local stockholders at the annual meeting in Golden, Col., May 
18, are as follows : — A. Thatcher, Thomas J. Richman, 
John Turck, Central City, Col.; John C, Hummell, John H. 
Wells, Longmont. Col.; Edward L. Berthoud, Charles C, Welch, 
Wm. A. H. Loveland, Golden, Col.; Oren H. Henry, Boulder, 
Col.; Gilbert N. Belcher, Jefferson County, Col.; Oliver Ames 
Boston. The board elected Wm. A. H. Loveland President and 
General Manager ; John H. Wells, Vice-President; Edward L. 
Berthoud, Secretary; John C. Hummell, Treasurer; G. V. 
Belcher, T. J. Richman, O. H. Henry, C. C. Welch, Executive 
Committee. The President has appointed Oren H. Henry 
Superintendent ; Foster Nichols, Auditor; E. W. Rollins, Cash- 
ier; Edward L, Berthoud, Engineer; W. G. Brown, General 
Freight and Ticket Agent. 

Michigan (entral.—At the annual meeting in Detroit, June 
26, the followin directors were chosen: Samuel Sloan, Moses 
Taylor, George F, Talman, John J. Astor, Isaac Bell, August 
Belmont, Rosewell G. Rolston. New York;, Nathaniel Thayer, 
Boston; Frederick Billings, Woodstock, Vt. The new directors 
are Messrs. Bell, Belmont, Billings and Rolston, who replace 
James F. Joy, Sidney Bartlett, John W. Brooks and f. H. 
Hunnewell. Of the new directors Mr. Rolston is President of 
the Farmers Loan & Trust Co. of New York; Messrs. Belmont 
and Bell are well known New York capitalists, and Mr. Billings 
is omen well known from his connection with the Vermont 
railroad lines and the Northern Pacific. Mr. Thayer is the 
only remaining representative of the Boston party which 
formerly controlled the road. The new board met June 28 and 
elected Mr. Samuel Sloan President. Mr. Sloan is already 
President of the Delaware, Lackawanna & Western and several 
of its allied companies, of the International & Great Northern 
and the Marqnette, Houghton & Ontonagon, and has for sev- 
eral months been Vice-President of the Michigan Central. 

Buriington & Northwestern,—At the annual meeting in Bur- 
lington, lowa, June 22, the following directors were chosen: 
Thomas Hedge, Charles Mason, E. D. Rand, John H. Gear, 
George C. Lanman, W. W. Baldwin, Richard Spencer, William 
Gillies, David Leonard, Robert Donahue, Georg> Millard, John 
W. Gilbert, W. W. Cartwright, J. M. F. Andrews, J. W. Craw- 
ford. The board elected Thomas Hedge, Jr., President; Chas. 
Mason, Vice-President; R. M. Green, Secretary »nd Treasurer; 
Jobn 8. Cameron, Ch ef Engineer and Superintendent. 
Burlington Cedir Rapids & Northern.—This company was 
organized in Burlington, Ia., June i9, by the bondholders who 
have purchased the ~~ Cedar Rapids & Minnesota 
road at foreclosure sale, by the election of the following direc- 


! 





in exhibiting springs. This firm have a pyramid or rather cone 


tors: 8. C. Bever, E. F. Winslow, Cedar Rapids, Ia.; James I. 
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Gilbert, Bur! Ia.; John I. Blair, N. J.; 
Charles Bard, tich, Conn.; John M. Denison, Baltimore; 
M. Shepard Bol Boston; Frederick Butterfield, L. P. Mor- 
ton, Wm. 8. Nichols, Wm. 8. Opdyke, Alexander Taylor, Fred- 
erick Taylor, New York. The board elected Frederick Taylor 
Prosident; Gen. E. F. Winslow (now Receiver), Vice-President 
and General Manager; xa) Taylor, Treasurer; W. D. 
Walker, Secretary; C. Btickney, Assistant Treasurer; Wm. 8. 
Opdyke, General Sohcitor. 
Rome & Clinton.—At the annual meeting in Rome, 


i 2 
June 21, the old board was re-elected. e board elected 
officers as tollows: President, H. W. Bartlett, Clinton, N. Y.; 
Vice-President, E. B. Armstrong, Rome, N. Y.; Secretary and 
Treasurer, A. W. yills, Clinton, N. Y. 
Rome, Watertown & Ogdensburg.—Mr. J. W. Moak, hereto- 
fore Superintendent, has been appointed General Manager. 
Terre Haute & Indianapolis.—Mr. A. McGinris has been ap- 
gous Chief Train Dispatcher, in place of E. R. Parenteau, 
eceased, 


New York Central & Hudson River.—The following circular 
has been issued: “It having been deemed expedient to sepa- 
rate the duties of the office of the General Passenger and Ticket 
Agent, Mr. Charles H. Kendrick, the present General Passen- 

er and Ticket Agent, will, on and after this date, relinquish 
the duties of Passenger Agent, and continue as Genera) Ticket 
. Agent, with office at Grand Central Depot, New York. 

“Mr. C, B, Meeker has been appointed General Passenger 
Agent, and communications will be addressed to him at Grand 
Central Depot, New York.” 

Mr. Meeker has long been connected with the company. 

South Mountain & Boston.—At the annual meeting in Branch- 
ville, N. J., June 20, the following directors were chosen: Wm. 
H. Bell, John Bunnell, James H, Dunning, Gilbert I. Grover, 
James McCoy, C. V. Moore, J.C. Van Horn, F. M. Ward, C. A. 
Wortendyke. 


Gulveston, Harrisburg & San Antonio.—Mr. A. W. Dickinson 
has been appointed General Superintendent, in place of Mr. 
H. Eddins, resigned. Mr. Dickinson was formerly a Division 
Superintendent on the Missouri Pacific. 


Stony Brook.—At the annual meeting in Lowell, Mass., June 
26, Wm. A. Burke, Benjamin F. Clark, James B, Francis, Sewall 
G. Mack, Jacob Rogers, George F. Richardson and Joseph H. 
Read were chosen directors. The directors afterward elected 
J. B. Francis, President, and Jacob Rogers, Clerk and Treas- 
urer. The road is leased to the Boston & Lowell and Nashua 
& Lowell companies. 


United States Railroad Mutual Life Insurance Association.— 
At the annual meeting in ne June 21, the following 
officers were chosen: President, ranklin Fairman, [linois 
Central; Vice-Presidents, Wm. 8. Cottinger, Pennsylvania; O. 
P. McCarthy, Indianapolis, Bloomington & Western; ‘ 
Fracker, North Pennsylvania; John J. Agios Kentucky Central; 
James A. McMillan, St. Lous, Alton & Terre Haute; Genera 
Secretary and Treasurer, R. D. Keen, United New Jerrey; Ex. 
ecutive Committee, O. C. Briggs, C. D. Alexander, R. B. Jones, 
Wm. Bendle, Joseph H. Wetmore; Finance Committee, Charles 
M. Ginley, David McKnight, Morton Mills. 


Memphis, Cherokee & Elisworth.—The first board of directors 


is as follows: J.J. Colby, J.J. Cramer, W. H. George, B. 
Evans, A. D. Sanborn, N. dD. Butler, Thomas M. Cotte. Lhe 
oftice is at Peabody, Kan. 


Kansas, Colorado & Pacific.—The first board of directors is 
as follows: Ehsha Riggs, Wm. H. Appleton, N. L. McCready, 
G. 8. Forrest, Wm. Whitewright, Wm. Bond, New York; A. D. 
Jaynes, C. H. Pratt, T, C. Sears, B. P. McDonald, C. F, Drake, 
D. M. Hulett, C. Goodland, Kansas. The office is in Fort 
Scott, Kan. 


Canton Company.—The new board has elected Charles J. 
Baker, President; Gecrge 8. Brown, Vice-President; Wm. W. 
Janney, Treasurer. 


THE SCRAP HEAP. 





Reilre ‘ac’ fopufeotnres at San Francisco is now rolling a lot 
of rails for the Central Pacific, besides turning out the usual 
amount of bar-iron, spikes, ete. i 

The Wyandotte ho. ng Mill Company will hold a special 
meeting at the office in Detroit, July 13. The call for the 
meeting says: ‘ Mattersof importance will be laid before the 
meeting, including the expediency of some improvements to 
the property, of a reorganization, providing a larger working 
cvpital, and for funding the bonded indebtedness becoming 
due within the next three years.” ies 

Wells, French & Co., of Chicago, have o:ders for building 
freight cars for the Milwaukee, Lake Shore & Western, the 
Chicago & Pacific and the Atcbison, Topeka & Santa Fe roads. 

‘he Schenectady Locomotive Works last week received an 
order for 10 more locomotives for the Central Pacific road. 
They will all have 17 by 24 in. cylinders, three of the 54 ft. 
and seven 5 ft. drivers. E 

The Indianapolis Rolling Mill is at work on a large contract 
to reroll rails for the Ohio & Leeeenneng road. 

The Jackson & Sharp Company is building passenger cars 
for the Atlanta & Richmond Air Line, the Burlington & La- 
moille, the Long Island and other roads. Their shops at Wil- 
mington, Del., are now employing about 300 men. 

Neshannock Furnace, at New Castle, Pa., will blow out Aug. 


: A new iron company has been qrapvined at Middlesex. Pa., 
with B. F. Veach President and W. R. Burnett, Treasurer. The 
object is to buy and work the old rolling mill there, 

he Harlan & Hollingsworth Company, at Wilmington, 
Del., is building passenger cars for the Philadelphia, Wilmings 
ton & Baltimore, the Camden & Atlantic, the Scioto Valley and 
the Tioga roads. About 50 cars have been turned out this 

oar. 

" The Brazil Furnace Company has been organized at Brazil, 
Ind., with a capital of $150,000. ; 

A Belgian journal says that the Fitchburg Steam Engine 
Jompany. of Massachusetts, about six months ago sold @ 
umping engine for use in Holland, where heretofore the Eng- 
ish have supplied nearly all such engines, and recently it 

shipped the eighth of its engines to Amsterdam. 


Correction in Train Accident Report. 

The following appeared in the list of train accidents for May: 

“On the morning of the 10th an excursion train, bound for 
the Centennial on the Philadelphia, Wilmington & Baltimore 
road, ran into a train of empty cars on the Junction road at the 
Gray’s Ferry crossing in Philadelphia. Two of the empty cars 
were wrecked and the road blocked an hour or more.” 

We are informed that the collision occurred upon the 
Junction Railroad, which is not under the management of the 
Philadeiphia, Wilmington & Baltimore. It was not at Gray’s 
ferry, which is a station on the last named road, but at a point 
on the Junction Railroad a mile away from the Baltimore road. 
The location of the accident at Gray’s Ferry was made from a 
statement in a jocal paper. 


Tests of a Highway Bridge. 
The Pittston (Pa.) Gazette of June 16 thus describes the test- 


ing of a bridge recently erected there to replace one carried 
away last year: 

‘The new structure is a tubular wrought iron arch bridge, 
erected by the King Bridge Co., of Cleveland, Ohio. It has 
four long spans across the stream, varying from 200 to 220 ft. in 


. 





length, and three shorter spans, over the canal and street from 
50 to 70 feet each, with a short span of 18 feet over the Lehigh 
Valley Railroad, making a total length of 1,040 feet. 

** On Monday morning a test of the bridge was made in ac- 
cordance with the guarantees of the contractors. The capacit 
of the pestige was calculated for 80 lbs. per square foot, includ- 
ing sidewalks, and as the roadway is 18 feet in the clear, and 
the sidewalks calculated for 5 feet each (since changed to 6 
feet,) it shows a working load of exactly one ton (2,240 pounds 
per lineal foot. The test load applied is only about one-fourth 
of the working load, and as that is calculated with a factor of 
five for safety, it is about one-twentieth of its maximum load 
without permanent set or injury to any of its members. An 
idea of the immense strength claimed for this bridge may be 
gained by taking, for instance, the third span—220 feet in 
length, which at 80 lbs. per square foot, shows a working load 
po lbs., and a maximum load without injury, of 2,464,- 

8. 

** We present below the certificate of Engineer Conrad, giv- 

ing the result of the test : 





Length. Center Deflection Permanent Return 
No. of Span. under load. set. after load. 
Becccccvceceses 211 ft. 0.035 ft. 0.0 ft. 0.035 ft. 
Bicccccecccces 206 * 0.118 * 0 068 “ 0.05 “ 
3. ccccse Sau * 0.098 ** 0.05 * 0 048 “* 
Giccecce socceee 200 ** 0.077 * 0.035 ** 


* First, second and third spans were loaded with 16 teams— 
estimated weight, 55 tons. 

** Fourth span—1l1 teams were on at first, and deflection 
caused by 5 additional ones—the return being above the first 
point, in consequence. 

* Greatest center deflection, 1-1746 of span. 

** Greatest permanent set, 1-3029 of span.” 

The tests were made under the charge of Mr. C. F. Conrad, 
Civil Engineer. 


OLD AND NEW ROADS. 
Sioux City & St. Paul. 


The operations for May are reported as follows : 











DabkGbhécoseass obenss a Wweeseansscedressanesssbentes $17,726 64 
I nin denne sba6ssedt:86006bbenseedsn0ns ob0s0e0ee8s 7,636 73 
I OUND an 0 cons $5-545006004506 b0n bbb da sabe kDa Obs te 2,411 33 
Total earnings ($188 per mile)........scccccsosccsse coves $27,774 70 
Ee OP OO Giloc.06 0060 500 edb stecasésscvncesesoes 26,474 26 
Rs cc ccegecedeachsadubcsacedseddtanes oanseds $1,300 45 
i etcchcrerangh ob cieeeecbhapusteressecsobnine 89 00 
Equipment bond sinking fund..............seseceeseseees 1,231 34 
bshednhasdcetinetsed ned bedoreenend acpsoatsanoemeeta $2,620 79 
BORE. ccccocvecece 1,873 33 
Special equipment 2,448 00 
Ns cnb6006.0640060060000600000060086Rb0b008 1,\81 49 
NE bac Rcnnenhehveeenneraneseht iain tesnaners 200 00 
—— 5,602 82 
SE... 5. cs aa btraebenddaeeieentedmiaxks $2,982 03 


The increase in gross earnings over May, 1875, was 9.4 per 
Ys ? 
cent. 


Denison & Mineola. 

Application has been made for a charter for a railroad to 
run from Denison, Tex., the southern terminus of the Missouri, 
Kangas & Texas, southeast through Bonham and Greenville to 
the junction of the Texas & Pacific and the International & 
Great Northern at Mineola. The distance is about 110 miles. 
It would give the Missouri, Kansas & Texas a new connection 
to Houston, which, however, would be much less direct than 
its present one. 


United States Railroad Mutual Life Insurance Associa- 
100. 


The seventh annual convention of this association was held 
at the Grand Exposition Hotel in Philadelphia, June 21. The 
association was formed seven years ago, for the relief of the 
members and their families in case of misfortune or death, 
principally through voluntary contributions, 

The President of the association, Franklin Fairman, of Chi- 
cago, made the annual address, and gave some practical sug- 
gestions in regard to altering the constitution and by-laws, and 
dwelt on the depressed situation of the country. 

The Secretary, Mr. R. D. Keen, reported 28 members de- 
ceased; 1 dismissed; 753 forfeited, and 5 withdrawn during the 
year, leaving a membership of 1,048. During the year $43,308 
were paid to 31 claimants. The receipts other than assess- 
ments were $2,994.80; payments, $2,732 68; balance, $262.12. 
The average amount paid to each claim during seven years has 
been $1,608.28. 

A. ter a recess the convention met in the evening when the 
Executive and Finance Committees presented their reports. 
Officers for the ensuing year were then elected. The Com- 
mittee on Constitution presented its report, which was adopted 
with some amendments. After selecting Chicago as the place 
for the next meeting the convention adjourned. 


Memphis, Oherokee & Ellsworth. 
A company by this name has filed articles of incorporation in 


Kansas, The capital stock is to be $4,000,000, and the office is 
at Peabody, Kan. 


Kansas, Oolorado & Pacific. 


This company, which recently filed articles of incorporation 
in Kansas, proposes to build a railroad from Fort Scott, Kan., 
westward through Southern Kansas and Colorado to the San 
Juan mines and thence west to the Pacific coast at some point 
not yet decided on, The estimated length of the road is 1,000 
miles. ‘Lhe office is at Fort Scott. 


Pacific, of Missouri. 


The date of the forclosure sale under the third mortgage has 
been fixed for Sept. 6, in St. Louis. 


East Tennessee, Virginia & Georgia. 

The East Tennessee & Georgia bonds maturing July 1, will 
be paid on and after that date ; those payable in Augusta, Ga., 
at the office of the Georgia Railroad & Banking Co.; those pay- 
able in New York at the office of R. T. Wilson & Co., or all in 
New York, at the option of the holder. Interest will cease 
from that date. Holders desiring to reinvest will be supplied 
with East Tennessee, Virginia & Georgia first-mortgage — 
at 93. The amount of the bonds payable July 1 outstanding 
by the last report was $135,000. 


Auction Sales of Railroad Securities. 

In New York, June 28, at auction, Toledo, Wabash & West- 
ern stock brought 2; Great Western, of Illinois, second-mort- 
gage bonds, 644; Mobile & Alabama’ Grand Trunk first-mort- 
gage bonds, 034; Rome, Watertown & Ogdensburg stock, 21 “ 
to 22%; Houston & Texas Central stock, 12%. 

Baltimore & Potomac. 

A Washington dispatch, dated June 24, says: ‘As a result 
of a joint meeting of the Senate Committee on Public Build- 
ings and Grounds and the House Committee on Rail: oads, a 
resolution is to be drawn up for future consideration, by which 
communication to the President of the Baltimore & Potomac 
Railroad is to be made of the fact that unless alrangements 
are made by the company within a specified time to remove 
their present depot in this city and tue tracks of the road on 













Sixth street, the committees would take steps to secure such 
legislation as will compel the removal in question. The com. 
mittees are desirous that the company should cons: nt to ca; 
out their wishes in this respect without further legislation, an 
now have under consideration the subject of a new site for, 
depot. Many of the members are in favor of giving the com. 
anya site just north of the eastern terminus of the 
ridge, but as yet nothing definite has been determined on,” 


Dividends. 


Dividends have been declared by the following companies: 

Illinois Central, 4 per cent., semi-annual, payable Aug. 1, 

Connecticut River, 4 per cent., semi-annual, payable Suly 1, 

Housatonic, 5 per cent., quarterly, on the preferred stock, 
— a | 10. 

teorgia, per cent., payable July 15. 

Old Colony, 3 per cent., semi-annual, payable July 1. 

Lowell & Andover (leased to Boston & Maine), 3% per cent., 
semi-annual, payable July. 

Delaware, Lackawanna & Western, 2% per cent., quarterly, 
payable July 20. 

Jentral Ohio (leased to Baltimore & Ohio), 2% 
common, and 3 per cent. on preterred stock, bot 
and payable June 30. 

United New Jersey, 2% per cent., quarterly, payable July 10, 
Hearne, Belton & Western. 


It is said that arrangements have been made to build a gec- 
tion of 10 miles from Hearne, Tex., westward. 


Qincinnati Southern. 

The bridges are now being put up and the track is to be laid 
on the section from Shelby City, Ky., to the King’s Mountain 
tunnel. A lot of cars has already been received at Shelby City. 
Work is to be pushed on the Cumberland River Bridge, tor 
which the American Bridge Company of Chicago is contrac- 
tor. 


Sioux City & Pembina. 

This road is now completed and open for traffic from a june- 
tion with the Dakota Southern road, near Sioux City, Ia., north- 
ward up the valley of the Big Sioux River to Portlandville, in 
Plymouth County, Ia. The distance we have not yet been able 
to ascertain. The road is worked by the Dakota Southern 
Company. 


Nashville, Chattanooga & St. Louis. 


The operations for the eleven months ending May 31 are re- 
ported as follows : 


per cent. on 
semi-annual 





1875-76. 1874-75. Inc.or Dec.  P.c, 

Gross earnings........... $1,633,037 $1,585,495 Inc.. $47,542 3.0 
BN 6o540ss cnscesdson 962,525 1,097,948 Dec.. 135,423 123 
Net earnings.......... $670,512 $487,547 Inc..$182,965 37.5 

Per cent. of expenses...... 58.94 69.25 Dec.. 10.31 149 


The gross earnings this year were $4,775, and the net earn- 
ings $1,961 per mile. 


Gulf, Colorado & Santa Fe. 


An engine hs been put upon the track and some con- 
struction cars are expected soon. When they arrive the woik 
of tracklaying will be pushed forward as fast as possible. 


Galveston, Harrisburg & San Antonio. 

The contract for the completion of the road to San Antonio 
being signed, work on the grading is now in progress on the 
west side of the Cibolo River, and another party is soon to 
begin at the Salado. 


Texas Western. 

Work has been resumed on this road, and it is said that the 
money has been secured to complete a section of 40 miles from 
Houston, Tex., westward. The line will be about half way 
between the Galveston, Harrisburg & San Antonio and the 
Western Division of the Houston & Texas Central. 


Oape Breton. 

lt is stated that work will soon be resumed on this road 
which is to connect the coal min: s on Cape Breton Island with 
the port of Louisburg. The Louisburg railroad lands, here- 
tofore held in trust, have been transferred to the railroad com- 
pany. 


New Orleans, 8t. Louis & Ohicago. 

At a meeting of holders of Mississippi Central first and sec- 
ond-mortgage bonds in New York, June 23, a resolution was 
adopted authorizing the trustees under those mortgages to 
employ counsel and take such other steps as may be necessary 
to protect the interests of the bondholders in the suit tor fore- 
closure of the consolidated mortgage now pending. 


Wilmington & Reading. 

The United States Circuit Court has granted a decree of 
foreclosure of the first mortgage. The time of sale is not yet 
fixed, but it will be about Uct.1. The road is 72 miles long, 
from Wilmington, Del., to Reading, Pa., but eight miles, from 
Birdsboro to Reading, is covered by a separate mortgage. 
Uniontown & West Virginia. 

The grading and bridging is now completed from Union- 
town, Pa., south to Fairchance, six miles, and everything is 
ready fur the tracklayers. A connection with the Southwest 
Pennsylvania near Uniontown 1s now being graded. 


Syracuse, Geneva & Corning. 


It is said that work, lately suspended, will soon be resumed 
and the road pushed to completion as fast as possible. 


Albany & Susquehanna. 

The passenger engines, which have heretofore been changed 
at Orieonta, now run through between Albany and Bingham- 
ton, 142 miies. 


Texas & Pacific, 


It is stated that this company has completed, through H. G. 
Stebbins & Son, of New York, the sale of $2,000,000 of its 6 per 
cent, Srst-mortgage bonds to parties in Philadelphia and New 
York. This sale secures the completion of the road which the 
company has undertaken to build this year. 

On the main line the track has been laid and curs are run- 
ning to Mountain Creek, Tex., five miles west of the late ter- 
minus at Eagle Ford. Work is now vrogressing rapidly. 

The iron for the Transcontinental 5 vision ha« begun to ar- 
rive at Sherman, and the wurk of laying it will soon be begun. 


Louisville, Oincinnati & Lexington. 

The Kentucky Court of Chancery at Louisville, Ky., June 23, 
in the suit brought by the b ndholders granted a decree ot 
foreclosure and sale. ‘Che decree makes the lien of the city of 
Louisville first upon the property, then that of the Louisville 
& Frankfort and ouisville & Lexington bondholders, and then 
that of the consolidated bondholders. The claim of the State 
of Kentucky to a lien upon the property is not allowed. 


Washington Oity, Virginia Midland & Great Southern. 
The foreclosure suit begun in the Virgina State Court at 
Alexandria is said to have been brought by a creditor who held 
no bonds, but hada small claim agaiust the company. The 
suit came to a hearing last week and was dismissed. ‘ 
Another suit has been begun, however, the bill being filed in 
the United States Circuit Court at Richmond, June 24, by 
George W. Scott, of New York, a holder of Orange & Alexan- 
dria first and second-mortgage bonds. The complaint sets 
forth that the bonds are past due; that G. B. Lamar, trus!ve 
under the first mortgage, 1s dead, and that the trust devolved 
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For the six months ending March 31 the report is as follows: 


oO I 
Earnings ...... ..-. $301,312 7 +» $4, P 
xpeneee +. 193,398 58 280053 81 Dec... 86,665 23 30.9 








Net earnings...... $107,914 11 $25,777 49 Inc .. $82 136 62 318.6 

Great camn pes mile $3,424 $3,475 Dee $51 1.5 

m * s 1,226 293 Inc .. 933 318.6 

Per cent. of exps... 64.19 91.57 Dec .. 27.56 29.9 
The directors’ report says: 


“The foregoing summaries of accounts of the Cheshire Rail- 
road exhibit an unsatisfactory result of the business during the 
last fiscal year—a result common to most of the great 
industries of the country. The competition for freight be- 
tween the east and west, alluded to in our last report, has con- 
tinued more severe than ever throughout the year, and no im- 
provement in our local traffic has been realized. The cost of 
labor and of material on the road have declined considerably, 
but have not kept pace with the rapid reduction of the rates of 
transportation. 

“Tt is w be observed that while our freight earnings show 
about $75,000 less than those of the previvus year, the tonnage 
has fallen off only about 10,000 tons, so that if the rates of ser- 
vice of the preceding year had been maintained, our present 
account, compared with that of last year, would have shown a 
diminution of freight carnings of only about $9,000. It is to be 
observed also that our operating expenses of the past year were 
increased by the cost of an extra amount of steel rails, about 
£58,000. This year’s expenses have also been increased $7,000 
by the payment of a fire damage above insurance, at Charles- 
town, that occurred in 1871. But after every allowance, our 
present balance sheet is not a subject of congratulation. Our 
equipment is kept in good condition, our track excellent and 
better than ever before, : 

“We have contracted fo and are now receiving 600 tons 
more of steel rails, our experience having fully demonstrated 
that steel rails of good quality are va wv economical than 
iron ones on roads with heavy traffic. The exhibit of page 6 of 
this report, showing the business of the road for the last six 
months, during which the earnings show but a slight decrease, 
while the expenses have been much reduced, assure us that 
business conditions are becoming more favorable, and ‘hat our 
road will work be hor 4 the panic to more prosperous times, 
with credit unimpaired.” 


Southern Minnesota. 


This road extends from the Mississippi at Grand Crossing 
Minn., (opposite La Crosse) westward to Winnebago City, 176 
miles. It has been for some years in the hands of a receiver, 
on suit of the bondholders. The present report covers the 
period of 15 months, from Oct. 1, 1874, to Dec. 31, 1875. 

The equipment of the road consists of 14 engines; 4 passen- 
ger, 8 combined baggage and passenger and 3 mail and express 
cars; 193 box, 63 flat and coal and 4 caboose cars; 1 tool and 1 
pile-driver car, 

The report of General Manager W. C. Van Horne gives the 
earnings for the 15 months as follo .s: 








Fre@ignt...cccccccsccccevcceccsees seecsesress sessesseses + $640,575 78 
PABHON BOTH. .ceeeseccrecececcereessereersseereseseeeeeees + 109,256 17 
Express, mail, telegraph and miscellaneous ....... cosees 88,408 81 
To'al earnings ($4,637 per mile)........+6.--e eee $788,240 76 
Working expenses and renewals (55.93 per cent)..... eevee 440,899 36 
BXOB...ccccceccccvcccccceccereces eocees eoccce eoeccsocce 16,212 61 
Total expenses (58.00 per cent).........++- seccceces $457,111 97 
Net earnings ($1,948 per mile),.......---+e+eeeeee++ $951,128 79 


The Receiver’s income account is as follows: 
Ralance, Oct, 1, 18T4.....0.66 seeeees 
Not earnings#,......eesee0+ 
Chicago, Dubuque & Minn 



















Salo and exchange of machinery....... . os 1,307 38 

Profit and 10sB, OtC.......secececcsceccecceecsees sevesees 1,498 86 

SL sein bi tadcnenee es obser 65400000. cecncepesseed, SOOTE OO 
Construction and equipment........ .-. +++ $33,220 37 
Partial payment OM CATH, .......eeeeeeeeee eee 3,090 Ou 
Claims and expenses of foreclos re...... .... 69,863 85 
Interest On DONS........ccecceeeseeseeceeees 235,647 29 

—- 341,821 51 

Balance, Jan. 1, 1876......6ceeeeeeeeeeeees poceceees $53,690 63 


Ot which $36 419.88 is cash on hand and on deposit with the 
United States Circuit Court. ; 
For the year ending Dec. 31, the following comparisons are 
made : 
1875, 1874, 
365,816 


Inc, or Dec. P. c. 
$93,375 Dec.. 27,559 1.0 


MIUl@...ccccccereeees eves Dhl Cts. 25,.20ts. Dec..1.1 cts. 44 
Passengers carried,....... 54,101 61,224 Inc.. 2,877 5.6 
Tons freight carried ,..... 169,594 157,899 Inc.. 11,605 1.4 


The engine mileage was calculated on a somewhat different 
Dasis in 1875 from 1874. Of the freight transported in 1875, 
67.15 per cent. was wheat and flour, 1.06 per cent. other grain 
and 16.88 per cent. lumber. The earnings and expenses for the 
calendar year 1875 were as follows: 


Engine mileage....ee.+++ 
Cost of engine service per 





Freight....ccccccccccccccccccesecs sessecseces oeeeee «esse $506,798 50 
Passengers.. . eveveccccere eee cocccccece e 86,958 4 
Other sourcea,.... Sereceecs cccecees eccccce 29,853 64 






$623,610 28 
964,942 32 


Total earnings ($3,668 per mile) ... 
Expenses and taxes (59 per cent.)........ +--+ ereccccoees 


Net @armings......ccccccccccccceeccccscsceccccsseses $258,677 96 

Deducting taxes ($12,857.66), the expenses were 56 per cent. 
of earnings. f 

Daring the year three miles of new iron rails and 46,031 new 
ties were used. From the western end of the line 2% miles of 
hoavy rails were taken wp and relaid on the eastern end, the 
light rails thus replaced being taken to the western section. 
During the current year five miles of iron rails are needed, 
and it 18 recommended that steel rails be laid on the heavy 
grade near Isinour’s, Three new Howe truss bridges, 390 feet 
in all, were built, and two others, 504 feet in all, are being re- 
placed; 520 feet of pile bridge have been rebuilt, 2,509 feet re- 
yaired, and 398 feet new pile bridge built. The sidiny,s have 
Seen increased by 2,568 feet. The shops have been moved 
from Wells to Hokah. There were built 13% miles snow fence 
and 114% miles ordinary fence. The buildings have received 
repairs and some additions, There were built 18 box and 4 ca- 
boose cars. During the year 23.55 miles of right of way have 
been paid for, leaving 83.28 miles still unsettled. 

The total amount of land received from the land grant is 
868,208.20 acres, of which 217,816.20 acres have been sold or ex- 
changed for interest due, leaving 145,387 acres uns.ld, besides 
5,600 acres not yet deeded to the company. 

The bondholders’ committee has completed arrang ts for 
the payment of the overdue interest on the first-mortgage 
bonds in six installments. The arrangement has been ap- 
proved by the Court, and three installments paid. The balance 
due holders of land-trust certificates has also been adjusted and 
partly paid. 


Vicksburg & Meridian. 

This company owns a line from Vicksburg, Miss., nearly due 
east across the State of Mississippi to Meridian, 140 miles. Its 
latest annual report covers the year ending Feb. 29, 1876. 

The equipment consists of 19 engines; 10 passenger and 3 
baggage cars; 69 box, 46 flat and 6 caboose cars. The Master 
Mechanic reports that 12 of the engines are from 14 to 17 years 








are now being rebuilt with new boilers. 
The capital account is as follows: 








COMATROR GOGEM soc cccccccescncepersccces  paenke cesescoes $357,407.69 
Preferred stock........+.+++. PPPTYTTYTTT TTT Yo coveee 971,469.10 

Total stock ($8,778 per milé).... ....seeeceseseeess $1,328,876.79 
Funded debt ($22,621 per mile)... 2... .cceeeeeceesens 3,176,v10,71 
BE Gs 500 00 ccd cesccesececconcngsioconescos sep cé 83,316.28 
coi sbienteceenseehs kine sab svbassandsesecedes 1,941.69 

Total ($32,757 per mile).......... «++. everecscooe $4,586,045.38 


The floating debt has been decreased by $9,943.98 during the 
ar ' 
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€ 





























‘he work done during the year was as follows: 
1875-76. 1874-75. Inc. or Dec. P.c. 
Passenger train mileage... 106,725 — ..ccescee  caeeeveee oe aa 
Freight train mileage..... GT,TH  ccrccncen § —svencecceence 
Switching and work-train 
PTT QBBTS — ccccccccs §cevccesesccce 
Total train mniletae. .BIAjTTE —siciccccnn «db odoseccccces éie 
Passengers carried....... 73,565 70,226 =Ine.. ! 4.8 
Passenger mileage... . 2,770,189 2,664,661 Inc.. 105,428 40 
Bales cotion carried...... 69,424 62,819 Inc... 16,605 31.4 
Total tonnage of freight 
i Ceditnndesecka+s 54,383 42,302 Inc.. 11,981 28.3 
Some general averages are as follows: 
1875-76. 1874-75. Inc. or Dec. P.c 
Train mileage per mile of 
DON ras 0 ¥0b0d0dc0ccoece BFBR ccctcccts §«coccceccsccse 
Passenger mileage per 
mile of road........+06+ 19,787 19,033 Ine.. 7h4 4.0 
Average receipt per pass. 
DEP WAT occ 000c2eses 5.83 cts. 56.71 cts. Ine..0.12 cta. 21 
Average receipt per ton 
OP ME coc ctssccereces 3.87 “ 4.28 cts. Dec..0.41 cta. 9.6 
Cost of engine service per 
mile, excluding wages.. 1°80 = cscesecee ee veecereeeces 
The earnings for the year were as follows : 
1875-76. 1874-5. {ne, or Dec, P.c. 
Passengers........+.+- $161,497 94 $152,390 568 Inc. $9,107 36 6.0 
PPGAGNE... co ccccccccsecce 208,766 73 254,401 14 Lic, 44,365 59 17.4 
Express, mails,etc.... 18,108 08 15,101 32 Inc. 3,006 76 19.4 
DORR cccccoccece $478,372 75 $421,893 04 Inc. $56,479 71 13.4 
Working expenses..... 264,273 24 291,804 88 Dec. 7,531 64 2.6 
Net earnings.......... $194,009 51 $130,088 16 Inc. $64,011 35 49.2 
Gross earn. per mile... $3,417 $3,014 Inc. $403 134 
et o i ron 1,386 929 Inc. 457 49.2 
Per cent. of expenses... 59.43 69.17 Dec, 9.74 14.1 


The Treasurer’s account shows payments of $110,435.69 for 
interest on funded debt, $3,494.67 other interest, and $18,118.16 
for taxes. The balance on hand Feb. 29 was $6,258.71. 

The increase in tonnage is largely due to improved connec- 
tions, especially with the Alabama & Chattanooga, the troubles 
of that road having for several years previously practically 
closed it to traffic between Meridian and York. 

The Superintendent reports the road in poorer condition 
than it was the previous year, owing to the rainy season begin- 
ning two months earlier than usual, and to the extra work re- 
quired at the Big Black River, which employed all the track 
force. During the year there were laid 43,690 new ties and 171 
tons new rails; 218 heavy and 1,011 light rai 6 were repaired. 
The heaviest traffic now passes over 35 miles of rails laid in 
1839 and 1840 and now 36 years old—beheved to be the oldest 
now in use in America. Very few of these old rails are found 
fit for repair when taken up, their life being gone. Fourteen 
of the cuts will have to have new side piling and planking, or 
be widened, this year. A jetty has een built to protect the 
road by diverting the current of Big Black River, at a point 
where there has been always much trouble from washing ; 
the result has been very good. The bridges are all in gooc 
condition, Two steam pumps and some small buildings have 
be n put up. 

The Land Office reports sales of 1,640 acres of land for 
$2,230. An improvement is expected this year. 





Permanent Way. 


At the twenty-fifth ordinary meeting of the session of the 
Institution of Civil Engineers, held on Tuesday evening, the 
23d of May, Mr. Abernethy, Vice-President, in the chair, the 

aper read was “ On the Permanent Way of Railways,” by Mr. 
t. Price Williams, M. Inst. C. E., which is summarized as fol- 
lows in Engineering : 

When, ten years since, the subject of the maintenance and 
renewals of permanent way was discussed at the Institution, 
steel rails might be said to have been on their trial. In the 
few instances where they have been used, they were laid rather 
as au experiment at stations, and in situations where, from the 
slow speed of the traffic, no risk was incurred of those sudden 
fractures to which, it was feared, their brittle character ren- 
dered them peculiarly liable. Experience had, however, shown 
that these fears were groundless, and that steel, with the 
small percentage of carbon used for rails, was a material 
greatly superier to iron, both in strength and durability, and 
not more liable to sudden fracture, Steel rails had now almost 
entirely superseded iron rails on the main lines in this country, 
and the recent reduction in cost of manufacture would proba- 
bly lead to steel being used exclusively for rails. 

In 1865 the author showed that the average life of iron rails 
under heavy traffic was then only three years. Since that time 
the goods and mineral traffic on some ob the principal English 
railways had been doubled, and even trebled. As might be ex- 
pected, this had Jed to increased expenditure in the maint. - 
nance and renewals of the permanent way, but in nothing like 
the same proportion—a fact testifying to the more durable 
quality of the materials. Thus in the last ten years on the 

reat Northern Railway the tonnage had increased 177 per 
cent., while the cost per mile of maintenance had only risen 45 
per cent.; on the Midland the tonnage had increased 113 per 
cent., and the cost of maintenance 64 per cent., the chief por- 
tion of this latter increase being for materials. On the South- 
eastern and the London & Brighton lines, the relatively small 
increase in the cost of labor per mile was observable, but there 
had been a considerable increase in the cost of staff and office 
charges. 

In 1868, the half-yearly reports of the railway companies were 
required to be prepared according toa uniform system. The 
distinction between the maintenance and renewals was then 
abolished. The cost of maintaining the sidings. points, and 
crossings, hitherto included in “ station works,” was charged 
against ‘ maintenance of way.” The author had arranged the 
tables and diagrams in accordance with this new system. In 
comparing the cost of maintenance on different railways, it was 
necessary to take into account the gradients, weight, and speed 
of traffic in each case, as also the relative mileage of single, 
double, and triple lines, length of sidings, etc. To afford a com- 
mon basis of comparison, the author had given the cost of 
maintenance both per mile of railway and per mile of single 
line ; and much more unitormity was found in the latter than in 
the former. 

The average cost of the maintenance and renewals of the per- 
manent way on the Great Northern Railway during the year 
1865, was £124 per mile of single line, the net cost of relaying o 
mile of single line with iron rails being £1,871. Dividing the 
latter amount by 124, gave eleven years as the average “money 
life” at that time; in other words, the annual sum then spent 
would renew the entire mileage of the railway in that period. 
In 1875, when steel rails were used, the cost of maintenance 
and renewals per mile of single hne was £184.78, the net cost of 





old, and many of the cars are also very old. Three enshen' 











relaying a mile of single line being £1,626, giving a “money 
life” of only nine years. The “money life” of this permanent 
way had therefore diminished during the last ten years, a re. 
sult due partly to the rise in wages, but chiefly to the increased 
amount of labor in upholding the substructure of the road; jn. 
deed, the cost of labor in “maintenance” amounted to four 
times the labor required for “renewals.” On comparing the 
average cost of the maintenance and renewals of the nine prin. 
cipal English railways, it comet that on the Lancashire & 
Yorkshire Railway it was the highest, and that consequent] 
the “money life” was the least, viz., only 6.66 years; the maxi- 
mum “money life” being found on the Southeastern and the 
London & Brighton railways, viz., 10.50 and 10.38 years respect- 
ively. The average annual cost per mile of single line of the 
nine railways alluded to during the last ten years, was about 
£158 per annum, equivalent to an average ‘‘money life” of 7,6] 
years, assuming iron rails to have been used for the renewals, 
During 1875. the average cost of maintenance of these nine 
railways had been £213.64 per mile of single line, which, even 
assuming, a8 was not the case, that steel rails had been entirely 
used for renewals, gave only 7% years as the present “mon 
life” of nearly one-half the railway mileage of the kingdom, 
The annual cost of the maintenance of the permanent way on 
these railways represented 2.10 per cent. jnterest on the ordi- 
nary capital, so that one year’s increased “money life” would 
be equivalent to an addition of 4% per cent. interest on such 
capital—a fact which showed the importance of the efforts to 
render the permanent way more durable. 

The actual life, or duration, of the permanent way should not 
be confounded with the ‘‘ money life,” the latter being merely 
the ratio which the annual cost of maintenance bore to the cost 
of construction. In the author’s previous paper, it was men- 
tioned that some iron rails on a portion of the Great Northern 
Railway had only lasted 24% years. The rails which replaced 
these in 1863, guaranteed for seven years, were not taken u 
finally till 1870; in the mean time, however, a great portion of 
them had been renewed, so that the average life was only about 
5% years. The life of rails was entirely a question of tonnage, 
and of speed and frequency of the trains. Thus on the Loop 
Line of the Great Northern Railway, from Peterborough to 
Gainsborough, which was opened in 1848, and where the traffic 
was much smaller than on the main line, the earliest renewals 
of the rails occurred in 1868, and only within the last year had 
the up line been renewed throughout. In the down line some 
of the original rails were still m the road after 28 years’ wear. 
during which oye about 39 million tons of traffic had passed 
over them. The East Lincolnshire section of the Great Korth- 
ern Railway was opened the same year as the Loop. Only 21 
= cent. of the up line and 4 per cent. of the down line had 
een renewed, the rails still in the road having a considerable 
amount of wearin them. The tonnage over these rails had 
been 13,400,000 and 14,300,000 tons on the up and down lines 
respectively. During the last ten years 85 per cent. of the 
mileage of the Great Northern Railway had been renewed, and 
the average life of the rails was nearly 16 years. With this 
average life of iron rails, and assuming that sleepers lasted 8 
vears, the estimated average cost of renewals per annum would 
be £128.90 per mile of single line, while the actual cost had 
been £139.55. 

Steel rails were first laid on the London & Northwesten: 
Railway at Camden Town in 1862, and at Crewe Station in the 
following year. Diagrams were exhibited showing the wear 
and amount of tonnage which had passed over the fatter. On 
an average, it appeared that a wear of 1-16 in. of the tables 
corresponded to a traffic of 9,370,777 tons. On the Great North- 
ern Railway steel rails were first used at the coal sidings at 
King s Cross, but the tonnage over them could not be ascer- 
tained. In February, 1867, steel rails were laid in the up and 
down lines in Maiden lane tunnel. On the down line the traflic 
was of a heavy character, consisting chiefly of shunting. A 
diagram was exhibited showing the worn outlines of these 
rails, the tonnage over them, and the chemical constituents of 
the steel. The traffic corresponding to a wear of 1-16 in. of the 
tables varied from 5,251,000 to 81,061,000 tons. Similar dia- 
grams were exhibited, showing the wear, the tonnage and the 
chemical analysis of steel rails on other portions of the Great 
Northern Railway. Steel rails were first laid in the running 
road in 1866-7, on the up line, near Hornsey. A template of 
one of these rails was exhibited, showing a wear of only 0.15 
in. during a period of 94% years, the traffic having been 66,546,- 
000 tons, equivalent to 94,727,000 tons for every 1-16in. The 
proportion of carbon in this rail was only 0.320 per cent. The 
analyses for this communication were all made by Mr. Riley. 

The M+tropolitan Railway was opened in January, 1863, as 
far as Farringdon street, and the extension to Moorgate street 
in 1865. The greater part of the steel rails had been worn cut, 
and, in some cases, twice renewed, owing to the enormous 
traffic. The renewals chiefly occurred near the stations, where 
the brakes attained their maximrm effect, that was, inter- 
mediate between the points where the brakes were first ap- 
plied and the station platform. Diagrams were shown of the 
worn outline - of these rails, of the tonnage over them, and also 
o’ the chemical analyses of the steel—the most noticeable 
features being in the case of the rails in the Clerkenwell tun- 
nel, where a considerable difference in the wear was observa- 
ble in the wet and dry portions of the tunnel, although the 
amount of traffic was the same. 

In a recent paper, the process of hammering the ingot had 
been recommended in preference to first cogging it, and then 
rolling it into the finished rail, the latter process having, it 
was stated, the effect of injurmg the metal, The author had 
had some experiments made at Mr. Kirkaldy’s, with a view of 
practically testing the relative merits of the two systems. The 
results of these experiments showed, that the rails rolled direct 
from cogged ingots had decidedly the advantage, being about 
2% percent. stronger on the average than those rolled from 
hammered ingots. On the Great Northern Railway rails rolled 
from ‘‘cogged” ingots had endured ten years of the heaviest 
traftic, and were still in a serviceable cond‘tion. 

The author had also made experiments as to the relative 
str ngth of deep and ordinary fish-plates. The results showed 
that the average strength of the dip fish-plate was 67 per 
cent. of the strength of the solid rail, whereas the average 
strength of the ordinary fish-plate was only 22 per cent. Ex- 
periments were likewise made to determine the transverse 
strength of steel rails, with punched, drilled and partly 
punched and drilled fish bolt-holes; likewise steel rails which, 
previous to being subjected to punching, drilling, etc., had been 
toughened by bemg plunged in water when hot. It was thus 
ascertained that the strength of steel rails not subjected to the 
toughening process, with holes punched cold in the ordinary 
way, was 65.39 per cent. of that of the solid rail; whereas the 
strength of the rails with drilled holes was 98.68 per cent., and 
the partly punched and afterwards drilled rails 97.80 per cent. 
of the strength of the solid rail. The effect of the toughening 
process was materially to increase the strength of the steel 
rails, especially the rails with the punched holes, which showed 
an increased strength of about 58 per cent. as compared with 
the untoughened punched rails. 

In conclusion, the author expressed a Lope that in future 
steel rails would be made of such uniform quality as would 
insure, as an average, the maximum endurance already met 
with in some of the instances referred to—about 30 million 
tons for a wear of 1-16 of an inch of the tables. With such 4 
quality of material, the average life of a steel rail would be 
about 300 million tons, equivalent on the most heavily worked 
portion of the Great Northern Railway to a 42 years’ life. The 
effect of this increased duration wcu'd be to reduce the present 
average annual cost of renewals, viz.: £213 to about £107 per 
mile of single line. 
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